
Date: 29 February 2000
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 105-F/DR Phase il Below-grade Areas Sampling and Analysis - Concrete
Subject: Radiochemistry - Data Package No. W02980A-QES & W02980B-QES

(SDG No. W02980)

INTRODUCTION 0 ,l.

This memo presents the results of data validation on Summary Data Q4 Nos.
W02980A-QES and W02980B-QES which were prepared by Quanterra
Environmental Services. A list of samples validated along with the analyses
reported and the requested analytes is provided in the following table.

Sample i Sample Date Media Validation Anatysis

BX5M4 12/16/99 Solid C See note 1

BOX5M5 12/16/99 Solid C See note 1

BOX5M6 12/16/99 Solid C See note 1

BOXEM7 12/16/99 Solid C See note 1

BOXEM 12/16/99 Solid C See note 1

BOX5M9 12/16/99 Solid C See note 1

BOX5NO 12/16/99 Solid C See note 1

BOX5N1 12/16/99 Solid C See note 1

BOX5N2 12/16/99 Solid C See note 1

BOXN3 12/16/99 Solid C See note 1

BOXN4 12/16/99 Solid C See note 1

BOXEN5 12/16/99 Solid C See note 1

BOX5Y7 12/17/99 Solid C See note 2

BOX5Y8 12/17/99 Solid C See note 2

BOX5Y9 1 2/17/99 Solid C See note 2
1- Gamma spectroscopy; alpha spectroscopy (isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-63; tritium; carbon-14; technetium-99.
2- Gamma spectroscopy; total strontium; alpha spectroscopy (isotopic plutonium and americium-241);
technetium-99; nickel-63; and carbon-14.
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Data validation was conducted in accordance with the BHI validation statement of
work and the "Sample and Analysis Plan for 105F and 105DR Phase III Below
Grade Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

All holding times were acceptable.

" Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

Due to laboratory blank contamination, the strontium-90 results in samples
BOX5Y7 and BOX5Y9 were qualified as estimates and flagged "J".

Due to laboratory blank contamination, the americium-241 results in samples
BOX5M4 and BOX5N2 were qualified as estimates and flagged "J".

All other laboratory blank results were acceptable.
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Field Blanks

One equipment blank (BOX5NO) was submitted for analysis. Uranium-234,
uranium-238, nickel-63 and technetium-99 were detected in the equipment
blank. Under the BHI statement of work, no qualification is required. All other
field duplicate results were acceptable.

Accuracy

Accuracy is evaluated by analyzing distilled water or. field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery is 70-130% (80-120% for
gamma spectroscopy). In addition, samples may be spiked with a radiochemical
tracer to assist in isolating the radioisotope of interest with the yield of the
tracer being used in calculating sample activity. The acceptable range for tracer
recovery is 20% to 105%. Spike sample results outside the above ranges result
in associated sample results being qualified as estimates, rejected, or not
qualified, depending on the activity of the individual sample.

Due to the lack of an LCS analysis, all carbon-14 results in samples BOW5M4,
BOW5M5, BOW5M6, BOW5M7, BOW5M8, BOW5M9, BOW5NO, BOW5N1,
BOW5N2, BOW5N3, BOW5N4, and BOW5N5 were qualified as estimates and
flagged "J".

Due to the lack of a matrix spike analysis, all carbon-14 results were qualified
as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.
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Due to the lack of a duplicate analysis, all carbon-14 results in samples
BOW5M4, BOW5M5, BOW5M6, BOW5M7, BOW5M8, BOW5M9, BOW5NO,
BOW5N1, BOW5N2, BOW5N3, BOW5N4, and BOW5N5 were qualified as
estimates and flagged "J".

All other duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOX5M6/BOW5M7) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

" Detection Levels

Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. The PQL was
exceeded for the following: Europium-154 in samples BOX5M4, BOX5M6, and
BOX5N1; and europium-1 55 in samples BOX5M4, BOX5M5, BOX5M6, BOX5N1,
BOX5N5, BOX5Y7 and BOX5Y8. Under the BHI statement of work, no
qualification is required. All other reported laboratory MDAs were at or below
the analyte-specific PQL.

" Completeness

Data Package No. W02980A & W02980B (SDG No. W02980) was submitted
for validation and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to laboratory blank contamination, the strontium-90 results in samples
BOX5Y7 and BOX5Y9 were qualified as estimates and flagged "J".

" Due to laboratory blank contamination, the americium-241 results in samples
BOX5M4 and BOX5N2 were qualified as estimates and flagged "J".
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" Due to the lack of an LCS analysis, all carbon-14 results in samples BOW5M4,
BOW5M5, BOW5M6, BOW5M7, BOW5M8, BOW5M9, BOW5NO, BOW5N1,
BOW5N2, BOW5N3, BOW5N4, and BOW5N5 were qualified as estimates and
flagged "J".

* Due to the lack of a matrix spike analysis, all carbon-14 results were qualified
as estimates and flagged "J".

* Due to the lack of a duplicate analysis, all carbon-14 results in samples
BOW5M4, BOW5M5, BOW5M6, BOW5M7, BOW5M8, BOW5M9, BOW5NO,
BOW5N1, BOW5N2, BOW5N3, BOW5N4, and BOW5N5 were qualified as
estimates and flagged "J".

Data flagged "J" is an estimate, but under the BHI validation SOW, the data may
be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase Ill Below
Grade Structures and Underlying Soils.

000005



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000009

SDG: W02980 REVIEWER: DATE: 2/29/00 PAGE1IOF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Strontium-90 J BOX5Y7, BOX5Y9 Blank
I contamination

Americium-241 J BOX5M4, BOX5N2 Blank
contamination

Carbon-14 J BOW5M4, BOW5M5, No LCS or
BOW5M6, BOW5M7, blank analysis
BOW5M8, BOW5M9,
BOW5NO, BOW5N1,
BOW5N2, BOW5N3,
BOW5N4, BOW5N5

Carbon-14 J All No MS analysis



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Laberstety: soetona

Page__1 of_2

Case soG: W02980
S90 Number BOX5M4 BOX5MS BOX5M6 BOX5M7 BOXSM8 BaXSM9 BOX5NO BOX5N1 BOX5N2
Looedim #6 #7 #8 #8 #9 #10 #11 #12 #13
Remsrk. - Duplicate E. Blank
smp_ __ate 12/18/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99
RAhsmWstry CeDL Result Q Resut Resukl Q Resut a Reuk IQ Raeult 0 RQasut Resut 0 Resutk a Result

A.__d__ _241 1 0.0237 J 0.00 U 0.00974 U 0.00484 U -0.000371 U 0.00542 U -0.000764 U 0.413 0.0487 J

Phd______-239 1 0.00963 U 0.00800 U 0.00384 U 0.00824 U 0.00684 U 0.0146 U 0.00811 U 0.118 0.0241 U
PltoI w-2391240 1 0.00265 U 0.00 U 0.00384 U 0.00412 U 0.00342 U 0.00350 U 0.00 U 0,285 0.0401

U1 0.264 0.124 0.227 0.190 0.268 0.317 0.238 0.100 1 0.198
U riu ____ 1 0.00909 u 0.0181 U 0.0181 U 0.0271 0.00799 U 0.00549 U 0.00291 U 0.0092a U -0.000790 U

U1 0.210 0.151 7 0.191 0.272 0.218 0.246 0,247 0.132 0.225

B.A __ __ 0.0400 U 0.00985 U -0.00342 U 0.00446 U 0.0217 U 0.00698 U 0.00125 U 0.00866 U -0.0247 U

Cbalt-60 0.1 0.0283 U -0.0137 U 0.0560 U 0.0419 U 0.0139 U 0.0145 U 0.0167 U 0.537 4.33

Cesium 137 0.1 0.284 0.0949 0.229 0.181 0,0883 0.215 0.0337 U 2.72 11.7

E__pka_-152 0.2 0.583 U 0.0583 U 0.467 U 0.594 U 0.0825 U 0.268 U -0.0242 U 4.26 39.0

Eu0.2 0.0592 U .0.0329 U 0.0100 U 0.0448 U .0.0273 U 0.0405 U 0.0586 U 0.757 U 1.18

Europium-155 0.1 0.0647 U 0.0620 U 0.0683 U 0.0394 U 0.0518 U -0.0405 U 0.0312 U -0.0142 U 0.362

Stmntkwn 1 0.0992 U 0.0403 U 0.136 - 0.0879 U 0.0430 U 0.0590 U 0.0135 U 0.309 1.09

Carb-14 50 -0.105 UJ 0.249 UJ -0.0816 UJ 0.164 UJ -0.227 UJ 0.345 U 0.356 UJ 0.543 UJ 0.585 UJ I

Nikel-63 30 5.39 0.367 U 2.871 2.33 1.09 U 2.92 UJ 1.55 13.9 155

T.Whstdua-qq 15 -0.207 U -0.288 U 0.168 U 1.01 -0.243 U 0.437 U 1.36 1 -0.0861 U 0.592 U



RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCI/G)

Projeot: BECTEL-HANFORD
Labomlotoy: cuantenra
Ca.. 18DG: W02980

SampleN mbe BOX5N3 BOX5N4 BOX5N5 BOX5Y7 BOX5YS BOX5Y9
Location #14 #15 #16 #1 #2 #3
Remark.

Sample Date 12/16/99 12/16/99 12/16/99 12/17/99 12/17/99 12/17/99
Radochemistry CRDL Revul a Remit 1 Result Q Result a Result Q Result Q Re"t a Result Q Remit 0
Amedcium-241 1 0.00422 U -0.00133 U 0.005 U -0.000538 U 0.00412 U -0.00113 U
Plutorwum-238 1 -0.000273 U 0.00 U 0.00384 U 0.00 U 0.00 U 0.00480 U
Plutonim-239/240 1 0.00341 U -0.00148 U 0.00465 U 0.00765 U 0.0280 0.00581 U
Uranium-234 1 0.258 0.179 0.376 NA NA NA
Urani-235 1 0.0125 U 0.0133 V 0.00420 U NA NA NA
Ura.nium-238 1 0.388 0.213 0.336 NA NA NA

Bariuw-133 0.0304 U 0.00481 U 0.0340 U 0.0310 U 0.0235 U 0.0127 U
Cobalt-so 0.1 0.0214 U 0.0208 U -0.0226 U 0.0407 U .0.0288 U 0.0206 U

Cesium 137 0.1 0.101 0.143 0.0690 0.0296 U 0.0830 0.0533 U

Europum-152 0.2 -0.0425 U 0.00733 U 0.151 U 0.0744 U -0.0463 U -0.0174 U

Europium-154 0.2 -0.00808 U 0.00654 U 0.0278 U -0.0170 U -0.0515 U -0.0104 U

Europium-155 0.1 0.0340 U 0.0427 U 0.000883 U- 0.0304 U 0.00265 U 0.0343 U

Strotlium 1 0.0166 U 0.0876 U 0.0616 U 0.162 J 0.0874 U 0.141 J

Carbon-14 50 0.247 UJ 0.154 UJ 0.271 UJ 0.536 UJ 0.321 UJ 0.726 UJ

d Niokd1-63 30 1.24 U 1.26 U 2.01 0.676 U 1.16 U 0.291 U
Teacletson-99 15 0.0436 U 0.266 U -0.101 U 0.0446 U 0.558 U -0.171 U
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,/uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT a

AM-241 2.37E-02 A-

PU-238 9.63E-03 U
PU239/40 2.65E-03 U

U-234 2.64E-01 it

U-235 9.08E-03 U
U-238 2.10E-01 r

BA-133 4.06E-02 U

CO-60 2.83E-02 U

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

2.84E-01
5.83E-01
5.92E-02
6.47E-02
9.92E-02
-1.05E-01
5.39E+00
-2.07E-01

U
U
U
U
U

IV
U

QUANTERRA, Richland

9D6HFC10

BOX5M4

COUNTING
ERROR(2s)

2.1E-02
1.2E-02
7.0E-03
7.6E-02
1.5E-02
6.8E-02
4.5E-02

3.9E-02
6.2E-02
1.4E-01
1.2E-01
7.3E-02
6.2E-02

7.8E-03
2.6E-01
1.1E-02

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

2.2E-02
1.2E-02
7.1 E-03
8.92-02
1.5E-02
7.7E-02
4.5E-02

3.9E-02
6.2E-02
1.4E-01
1.2E-01
7.3E-02
6.8E-02
5.1E-01
1.2E+00
7.0E-01

MDA)IDL

1.29E-02
1.74E-02

1.74E-02
2.18E-02
2.89E-02
2.47E-02
6.59E-02

6.92E-02
6.33E-02
1.84E-01
2.04E-01

1.25E-01
1.20E-01
8.03E-01
1.51E+00
7.75E-01

W02980B/ 9682

OTHER

12/17/99 9:41:00 AM

REPORT
UNIT

pCilg
pCi/g
pCIvg
pCI/g
pCI/g
pCilg
pC/g
pCivg
pCI/g

pCilg

pC/g
pCi/g
pCilg
pCI/g
pC/9

pCi/g

YIELD

87.64%
89.64%

89.64%
79.28%
79.28%
79.28%

87.20%
100.00%
78.85%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5079

RICHRC5079

RICHRC5079
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5008
RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result - IDL When Not Detected
(Q)ualifiers: U - Analyte result MDAIIDL,

J - No U qualifier and result < 000013
Cuanterra Analytical Services, Inc
rptChemfRadSample; v3.41
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LPJuan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT Q

AM-241 0.00E+00 U
PU-238 8.OOE-03 U

PU239/40 0.00E+00 U

U-234 1.24E-01 )'

U-235 1.81 E-02 U

U-238 1.51E-01
BA-133 9.85E-03 U

CO-60 -1.37E-02 U

CS-137 9.49E-02 rk
EU-1 52 5.832-02 U

EU-154 -3.29E-02 U

EU-155 6.20E-02 U

STRONTIUM 4.03E-02 U

C-14 2.49E-01 U

NI-63 3.67E-01 U

TC-99 -2.88E-01 U

QUANTERRA, Richland

9D6HFK10

BOX5MS

COUNTING
ERROR (2s)

O.0E+00
1.1E-02
0.0E+00
5.0E-02
2.0E-02
5.5E-02
3.2E-02
3.1 E-02
3.7E-02
7.3E-02
9.0E-02
6.5E-02
4.3E-02

1.8E-02
2.2E-02
1.5E-02

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.1E-02
1.1E-02
9.8E-03
5.5E-02
2.0E-02
6.1 E-02
3.2E-02
3.1E-02
3.7E-02
7.3E-02
9.0E-02
6.5E-02
4.4E-02

5.3E-01
8.4E-01
6.9E-01

MDAIIDL

1.21 E-02

1.08E-02

1.08E-02
3.48E-02

2.63E-02
2.78E-02
4.86E-02
5.22E-02
4.51E-02
1.13E-01
1.51E-01
1.09E-01
9.03E-02
8.03E-01
1.40E+00

7.68E-01

W02980B/ 9682

OTHER

12/17/99 9:41:00 AM

REPORT
UNIT

pCi/g
pCl/g
pCI/g

pCi/g
pCI/g

pCI/g
pCI/g
pCI/g
pCVg
pCI/g
pCIl/g
pCI/g
pCl~g
pCI/g
pCIg
pC1/g

YIELD

89.58%
77.05%
77.05%
85.99%
85.99%
85.99%

100.00%
100.00%
88.94%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5079

RICHRC5079

RICHRC5079
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5006

RICHRC5022
RICHRC5069

RICHRC5078

Number of Results:

1w'
ct'1"'

Result a IDL When Not Detected
(O)ualifiers: U - Analyte result < MDAJIDL.

J - No U qualifier and result c
00 0014

Quanterra Analytical Services, Inc
rptChemRadsample; v3.41
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Quanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

AM-241
PU-238

PU239/40
U-234
U-235
U-238

BA-133
CO-60

CS-137
EU-1 52
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

RESULT

9.74E-03
3.84E-03
3.84E-03
2.27E-01
1.81 E-02
1.91E-01

-3.42E-03
5.60E-02
2.29E-01
4.67E-01
-1.00E-02
6.83E-02
1.36E-01

-8.16E-02
2.87E+00
1.68E-01

QUANTERRA, Richland
9D6HFR10

BOX5M6

a
U
U
U

U

U
U

U
U
U

U

COUNTING
ERROR (2s)

1.4E-02

7.7E-03
7.7E-03
6.7E-02
1.9E-02
6.2E-02
4.1E-02
4.1E-02
6.3E-02
1.5E-01
1.2E-01
6.9E-02
6.E022
6.0E-03
1.5E-01
8.7E-03

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2 s)

1.4E-02

7.7E-03
7.7E-03
7.7E-02
2.0E-02
7.0E-02
4.1 E-02
4.1E-02
6.3E-02
1.5E-01
1.2E-01
6.9E-02
7.1E-02
5.1 E-01
9.8E-01
7.3E-01

MDAIIDL

1.32E-02
1.04E-02

1.04E-02

3.41E-02
2.40E-02

3.84E-02
5.75E-02
7.57E-02
6.09E-02
1.78E-01
2.03E-01
1.19E-01
1.072-01
8.05E-01
1.40E+00
7.79E-01

W02980B/ 9682

OTHER

12117/99 9:41:00 AM

REPORT
UNIT

pCi/g

pCI/g
pCIlg
pCI/g
pCiIg
pClIg
pCI/g
pC1g
pCI/g
pCi/g
pC'g
pClIg
pCI/g
pC/g
pCIg/
pCi/g

YIELD

81 .51%
81.55%
81.55%
95.77%
95.77%
95.77%

89.00%
100.00%
88.53%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010

RICHRC5010
RICHRCS079
RICHRCS079

RICHRC5079

RICHRCS017
RICHRC5017

RICHRC5017
RICHRCS017
RICHRCS017

RICHRCS017
RICHRCS008

RICHRC5022

RICHRC5069
RICHRCS078

Number of Results:

Result w IDL When Not Detected
(a)ualifiers: U - Analyte result < MDAIDL,

J - No U qualifier and result < 0 00 015

Quanterra Analytical Services, Inc
rptChemRadSarnple; v3.41
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Quanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT a

AM-241 4.84E-03 U

PU-238 8.24E-03 U

PU239/40 4.12E-03 U

U-234 1.90E-01 0-

U-235 2.71E-02 JA

U-238 2.72E-01 kr

BA-133 4.46E-03 U

CO-60 419E-02 U

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

1.81E-01
5.94E-01

4.48E-02
3.94E-02

8.79E-02
1.64E-01

2.33E+00
1.01E+00

QUANTERRA, Richland

9D6HFT10

BOX5M7

U
U
U
U
UI

COUNTING
ERROR (2s)

9.7E-03
1.2E-02
8.2E-03
6.0E-02
2.3E-02
7.1E-02
4.OE-02
3.5E-02
5.5E-02
1.4E-01

1.1E-01
5.5E-02
4.8E-02
1.2E-02
1.3E-01
4.9E-02

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

9.7E-03
1.2E-02

8.3E-03
6.9E-02
2.3E-02
8.5E-02
4.0E-02

3.5E-02
5.5E-02
1.4E-01
1.1E-01
5.5E-02

5.4E-02

5.3E-01
9.3E-01
7.9E-01

MDA/IDL

1.31E-02
1.12E-02
1.12E-02
3.54E-02
2.12E-02

2.76E-02
5.80E-02
6.38E-02
5.60E-02
1.71E-01
1.85E-01
9.41E-02
8.96E-02
8.06E-01
1.43E+00

7.78E-01

W02980B 9682

OTHER

12/17199 9:41:00 AM

REPORT
UNIT

pC7g

pCI/g
pCI/g

pCI/g
pCilg
pCi/g

pCI/g
pCI/g
pC/g
pCI/g
pCI/g
pCI/g
pCI/g
pCI/g
pCL/g
pCI/g

YIELD

82.34%
75.35%
75.35%
83.73%
83.73%
83.73%

98.40%

100.00%
88.82%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010
RICHRC5010

RICHRC5079

RICHRC5079

RICHRC5079
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRCS017

RICHRCS017

RICHRC5006

RICHRC5022
RICHRC5069
RICHRC5078

Number of Results:

Result s IDL When Not Detected
(O)uaifers: U a Analyte result s MDAIIDL,

J - No U qualifier and result c 0, 0 6
Ouanterra Analytical Services, Inc
rptChernRadSample; v3.41
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i/A
4(15/



Q(Juanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6HFV10

BOX5M8

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02980B/ 9682
OTHER

12/17/99 9:41:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2.) MDAJIDL UNIT YIELD NUMBER

AM-241
PU-238

PU239/40
U-234
U-235
U-238

BA-133
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-83
TC-99

-3.71 E-04

6.84E-03
3.42E-03
2.68E-01
7.99E-03
2.18E-01
2.17E-02
1.39E-02
8.83E-02
8.25E-02
-2.73E-02
5.18E-02
4.302-02

-2.27E-01
1.09E+00
-2.43E-01

U
U
U

It-
U

I'
U
U

V
U
U
U
U
U'
U
U

7.4E-04

9.7E-03
6.8E-03
7.3E-02
1.4E-02

6.6E-02
3.4E-02

3.1 E-02
4.52-02
6.5E-02
9.8E-02
4.9E-02

5.1E-02
1.7E-02
6.3E-02
1.3E-02

7.4E-04

9.7E-03
6.9E-03
8.7E-02
1.4E-02
7.6E-02
3.4E-02
3.1 E-02

4.5E-02

6.5E-02
9.8E-02
4.9E-02

5.3E-02
5.0E-01
9.7E-01
6.9E-01

1.87E-02
9.27E-03
9.26E-03
2.82E-02
2.82E-02
2.82E-02
5.01 E-02

5.56E-02
5.03E-02
1.14E-01

1.64E-01
8.53E-02
1.10E-01
8.04E-01

1.56E+00
7.66E-01

pC1/g
pCIg
pCI/g
pCI/g
pCIlg
pCi/g
pCilg
pCi/g
pCi/g
pCIlg
pCIlg
pCI/g
pC/g
pCi/g
pCi/g

pCI/g

90.70%
90.36%
90.36%
85.03%
85.03%
85.03%

81.80%
100.00%
78.89%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5079

RICHRC5079
RICHRC5079
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC500

RICHRC5022
RICHRC5069
RICHRC5078

Number of Results:

Result s IDL When Not Detected
(O)ualifiers: U - Analyte result < MDA/IDL,

J - No U qualifler and result c

Quanterra Analytical Services, Inc
rptChemRadSample; v341

000017 91P



Q'I'uan terra

SAMPLE RESULTS

LAS NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT a

AM-241 5.42E-03 U

PU-238 1.46E-02 U
PU239/40 3.50E-03 U

U-234 3.17E-01 $/

U-235 6.49E-03 U
U-238 2.46E-01 bK

BA-133 6.96E-03 U
CO-60 1.45E-02 U

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

2.15E-01
2.68E-01
4.05E-02

-4.05E-02

5.90E-02

3.45E-01
2.92E+00
4.37E-01

U
U
U
U
U

be
U

QUANTERRA, Richland

9D6HD910

BOX5M9

T

COUNTING
ERROR (2s)

1.1E-02
1.5E-02
7.6E-03
7.8E-02
1.4E-02

7.0E-02
3.5E-02
3.3E-02
5.7E-02
1.1E-01
9.5E-02
5.0E-02
4.5E-02

2.4E-02

1.6E-01
2.2E-02

SOG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.1E-02
1.5E-02
7.7E-03
9.5E-02
1.4E-02

8.2E-02
3.5E-02
3.3E-02
5.7E-02
1.1E-01
9.5E-02
5.0E-02
4.8E-02

5.4E-01
1.0E+00
7.5E-01

MDAIIDL

1.47E-02

1.74E-02

1.53E-02
3.07E-02
3.07E-02
3.96E-02
5.11E-02
5.87E-02
5.03E-02
1.45E-01

1.71E-01
8.44E-02

9.02E-02
8.03E-01
1.49E+00
7.68E-01

W029808/ 9682
OTHER

12/17/99 9:41:00 AM

REPORT
UNIT

pCi/g
pCilg
pCilg

pCiig

pCi/g

pCilg
pCi/g
pCI/g
pCI/g
pCi/g
pCi/g
pCi/g
pCl/g
pCilg
pCI/g
pCl/g

YIELD

74-.39%
86.46%

86.46%

84.56%
84.56%
84.56%

97.60%
100.00%
81.38%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5079
RICHRC5079

RICHRC5079
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069

RICHRC5078

Number of Results:

/3l

Result s IDL When Not Detected
(O)ualifiers: Us Analyte result c MDAJIDL,

J = No U qualifier and result < uooo:s
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



%tuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6HDC10

BOX5NO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02980B/ 9682

OTHER

12/17/99 9:41:00 AM

ANALYTE RESULT a

AM-241 -7.64E-04 U
PU-238 8.11E-03 U

PU239/40 0.00E+00 U
U-234 2.36E-01 g9
U-235 2.91E-03 U

U-238 2.47E-01 1-
BA-133 1.25E-03 U
CO-60 1.67E-02 U

CS-137 3.37E-02 U

EU-152 -2.42E-02 U
EU-154 5.86E-02 U
EU-155 3.12E-02 U

TRONTIUM 1.35E-02 U
C-14 3.56E-01 U5
NI-63 1.55E+00
TC-99 1.36E+00 /

COUNTING
ERROR (2s)

1.1E-03
1.1E-02
0.02+00
6.4E-02
8.7E-03
6.5E-02
3.0E-02
2.9E-02
2.9E-02
6.2E-02
9.3E-02
5.2E-02
4.3E-02

2.5E-02
8.7E-02
6.5E-02

TOTAL
ERROR (2s)

1.1E-03
1.2E-02
9.9E-03
7.6E-02
8.7E-03
7.8E-02
3.OE-02
2.9E-02
2.9E-02
6.2E-02
9.3E-02
5.2E-02
4.3E-02

5.4E-01
8.8E-01
8.2E-01

MDAIIDL

2.18E-02
1.10E-02
1.10E-02
3.03E-02
2.29E-02
2.42E-02
4.32E-02

5.26E-02
5.17E-02
1.02E-01
1.66E-01
8.79E-02
9.84E-02

8.032-01
1.36E+00

REPORT
UNIT

pCi/g

pCi/g
pCI/g
pCI/g
pCi/g
pCi/g

pCI/g

pCi/g
pCilg
pCi/g
pCi/g
pCi/g

pCi/g
pCl/g

S

YIELD

82.78%
84.38%
84.38%
101.67%
101.67%
101.67%

92.50%
100.00%
88.35%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5079

RICHRC5079
RICHRC5079
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069
100.00% .RICHRC5078

Number of Results:

Result = IDL When Not Detected
(O)ualiflers: U - Analyte result c MDAIIDL,

J . No U qualifier and result < (11000 19
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

7.78E-01 pCI/g

16

r460--z/



Vmuan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

AM-241
PU-238

PU239/40
U-234
U-235
U-238
BA-133
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

RESULT

4.13E-01

1.18E-01
2.85E-01
1.00E-01
9.26E-03
1.32E-01
8.66E-03
5.37E-01
2.72E+00
4.26E+00

7.57E-01
-1.42E-02

3.09E-01
5.43E-01

1.39E+01
-8.61E-02

QUANTERRA, Richland

9D6HDD10

BOX5NI

a

7

0-

U

U

U
U

'
U

Uk
U

T

COUNTING
ERROR (2s)

9.0E-02
4.8E-02

7.5E-02
4.6E-02
1.4E-02

5.2E-02
5.2E-02
9.2E-02
2.9E-01
4.8E-01

2.1 E-01
9.2E-02
6.8E-02
3.8E-02
5.3E-01
4.5E-03

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2.)

1.2E-01
5.2E-02
9.OE-02
4.9E-02

1.4E-02

5.7E-02
5.2E-02
9.2E-02
2.9E-01
4.8E-01

2.1E-01
9.2E-02
1.1E-01
5.5E-01
1.7E+00
7.1E-01

MDA)IDL

1.33E-02
1.33E-02
1.33E-02

3.75E-02
2.30E-02
3.35E-02
7.52E-02
6.10E-02
7.40E-02
1.71E-01
2.93E-01
1.52E-01
9.03E-02
8.03E-01
1.35E+00
7.76E-01

W02980B/ 9682
0THER

12/17/99 9:41:00 AM

REPORT
UNIT

pCi/g

pCiVg
pCIg
pCi/g

pCi/g
pCi/g

pCI/g
pC/g
pC/g
pCi/g
pCi/g
pCi/g

pCI/g
pCiig

pCilg
pCI/g

YIELD

78.81%
82.83%
82.83%
91.09%
91.09%
91.09%

100.00%
100.00%
87.16%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5079
RICHRC5079

RICHRC5079

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069
RICHRC5078

Number of Results:

xI,-
411z 25 100

Result u IDL When Not Detected
(Q)uallfiers: U - Analyte result < MDAJIDL,

J * No U qualifier and result C

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

c(11('I 2'

16
-Tr



Cuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6HDG10

BOX5N2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W0298OB/ 9682
OTHER

12/17/99 9:41:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER

AM-241

PU-238
PU239140

U-234
U-235
U-238

BA-133
CO-60

CS-137
EU-152
EU-154
EU-1 55

STRONTIUM
C-14

NI-63
TC-99

4.87E-02
2.41 E-02
4.01E-02
1.98E-01

-7.90E-04

2.25E-01
-2.47E-02

4.33E+00

1.17E+01
3.90E+01
7.18E+00
3.62E-01
1.09E+00
5.85E-01

1.55E+02
5.92E-01

J1 2.9E-02
U 2.3E-02

Is 2.9E-02
K 6.3E-02
U 1.1E-03

ir 6.7E-02
U 7.8E-02

4.6E-01

1.2E+00
3.9E+00
8.2E-01
I.8E-01
1.1E-01

U 4.OE-02

2.3E+00
U 3.0E-02

3.1E-02
2.3E-02
2.9E-02
7.2E-02
1.1E-03
7.7E-02
7.8E-02
4.6E-01

1.2E+00
3.9E+00
8.2E-01
1.8E-01
3.3E-01
5.5E-01
1.1E+01
7.6E-01

1.20E-02

2.52E-02
2.04E-02

3.49E-02
2.26E-02
2.93E-02
1.10E-01
7.41 E-02
1.21 E-01
2.53E-01
2.54E-01

2.25E-01
9.49E-02

8.03E-01
1.46E+00
8.01 E-01

pCilg
pCilg

pCilg

pCilg

pCi/g

pCi/g

pCi/g

pCi/g

pCl/g

pCI/g

pCI/g

pCI/g
pCi/g

pCilg

pCI/g

pC/g

91.51%
79.49%

79.49%
82.77%
82.77%
82.77%

100.00%
100.00%
84.70%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5079

RICHRC5079

RICHRC5079

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

'-2

Result = IDL When Not Detected
(Q)ualifiers: U a Analyte result c MDAiIDL,

J = No U qualifier and result < () (0 21

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



QJuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT 0

AM-241 4.22E-03 U

PU-238 -2.73E-04 U

PU239/40 3.41 E-03 U

U-234 2.58E-01 0"

U-235 1.25E-02 U

U-238 3.88E-01 pk

BA-133 3.04E-02 U

CO-60 2.14E-02 U

CS-1 37
EU-152
EU-1 54

EU-155
STRONTIUM

C-14

NI-63
TC-99

1.01 E-01
-4.25E-02

-8.08E-03
3.40E-02
1.66E-02

2.47E-01
1.24E+00
4.36E-02

QUANTERRA, Richland

9D6HDX10

BOX5N3

U
U
U
U
UT
U
U

COUNTING
ERROR (2s)

8.4E-03

5.5E-04
6.8E-03

7.1 E-02
1.7E-02
8.7E-02
3.9E-02
2.9E-02
3.7E-02
7.6E-02
8.7E-02
4.9E-02

4.OE-02

1.8E-02
7.1 E-02
2.3E-03

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

8.5E-03
5.5E-04
6.9E-03
8.4E-02

1.7E-02

1.1E-01
3.9E-02
2.9E-02
3.7E-02
7.6E-02
8.7E-02
4.9E-02
4.OE-02

5.3E-01
9.1E-01
7.2E-01

MDA)IDL

1.14E-02

1.38E-02
9.25E-03
2.72E-02
2.72E-02
2.40E-02

5.75E-02

5.47E-02

4.99E-02

1.22E-01

1.52E-01
8.31E-02
9.02E-02
8.03E-01
1.44E+00

7.72E-01

W02980B/ 9682

OTHER

12/17/99 9:41:00 AM

REPORT
UNIT

pCi/g

pCI/g
pCI/g
pCi/g

pCIl/g
pCi/g
pCl/g

pCi/g

pCi/g
pCilg

pCI/g
pCI/g
pCi/g

pCI/g
pCi/g
pCi/g

YIELD

90.07%

89.70%

89.70%

85.79%
85.79%

85.79%

97.90%

100.00%
86.60%

100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5079

RICHRC5079

RICHRC5079
RICHRC5017
RICHRC5017
RICHRC5017
RICHRC501 7
RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022

RICHRCS069
RICHRC5078

Number of Results:

Result a IDL When Not Detected
(O)ualifiers: U a Analyte result < MDAIIDL,

J a No U qualifier and result -c 00 0 C 22

Quanterra Analytical Services, Inc
rptChomRadSample; v3.41



PAuanterra( I-

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6GL910

B0X5N4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02980B1 9682

OTHER

12/17/99 9:41:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

PU-238
PU239/40

U-234
U-235
U-238

SA- 133

CO-60
CS-137
EU-1 52
EU-154

EU-1 55

STRONTIUM
C-14

NI-63
TC-99

-1.33E-03
0.00E+00
-1.48E-03
1.79E-01

1.33E-02
2.13E-01
4.81E-03
2.08E-02
1.43E-01

7.33E-03
6.54E-03
4.27E-02

8.76E-02
1.54E-01

1.26E+00
2.66E-01

U

U
U

Uk
U

U
U

1.5E-03
0.0E+00
1.7E-03
6.0E-02
1.7E-02

6.5E-02
3.9E-02
3.3E-02
4.5E-02
7.7E-02
9.2E-02
5.4E-02

5.0E-02
1.1E-02
7.1E-02
1.4E-02

U
U
U
U

U
U
U

i.6E-03

1.5E-02
I.7E-03
6.7E-02
1.7E-02
7.5E-02
3.9E-02
3.3E-02
4.5E-02

7.7E-02
9.2E-02
5.4E-02

5.6E-02
5.3E-01

8.2E-01
7.3E-01

2.76E-02

1.67E-02

3.08E-02

2.00E-02
2.66E-02
2.48E-02
5.65E-02
5.97E-02

5.18E-02
1.30E-01

1.60E-01
9.22E-02
9.60E-02
8.03E-01
1.28E+00

7.74E-01

pCi/g
pCl'g
pCi/g

pCI/g

pCl/g
pCi/g
pCug

pCi/g

pCI/g

pCi/g

pCi/g

pCI/g

pCi/g

pCi/g

pCI/g
pCIlg

71.83%
63.74%
63.74%
85.62%
85.62%
85.62%

95.40%

100.00%
94.43%

100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5079

RICHRC5079

RICHRC5079

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results: 1

Result = IDL When Not Detected

(Q)ualifiers: U a Analyte result c MDA/IDL.,
J No U qualifier and result c S0 0 02 3

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Puanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE
AM-241

PU-238
PU239/40

U-234
U-235
U-238

BA-133
CO-60

CS-137
EU-152
EU-154
EU-1 55

STRONTIUM
C-14

NI-63
TC-99

RESULT

5.OOE-03

3.84E-03
4.65E-03
3.76E-01
4.20E-03

3.36E-01
3.40E-02
-2.26E-02

6.90E-02
1.51E-01
2.78E-02
8.83E-04
6.16E-02
2.71 E-01
2.01 E+00
-1.01E-01

QUANTERRA, Richland

906HD710

B0X5N5

Q
U
U
U

A-
U

hr
U
U

0
U
U
U
U
U1

AV

U

COUNTING
ERROR (2s)

1.0E-02

1 .OE-02
1 .OE-02
8.3E-02

9.2E-03
7.9E-02
3.4E-02

3.3E-02
4.1 E-02
7.8E-02

1.OE-01
6.7E-02
4.6E-02

1.9E-02
1.1E-01
5.3E-03

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.0E-02

1.0E-02
1.OE-02
1.1E-01

9.2E-03
9.7E-02
3.4E-02
3.3E-02
4.1 E-02

7.8E-02
1.0E-01
6.7E-02
4.9E-02

5.3E-01
8.9E-01
7.1E-01

MDAJIDL

1.35E-02

2.52E-02
2.03E-02
2.93E-02
1.84E-02

2.58E-02
5.21 E-02

5.30E-02
4.88E-02
1.23E-01
1.76E-01
1.16E-01
9.22E-02

8.04E-01
1.33E+00
7.68E-01

W02980B( 9682

OTHER

12/17199 9:41:00 AM

REPORT
UNIT

pCi/g

pCi/g

pCi/g

pCI/g

pCI/g
pCI/g

pC/g

pCI/g

pC'/g

pCi/g

pCI/g

pCI/g
pCilg

pCilg

pCi/g

pCi/g

YIELD

83.19%
81.89%
81.89%
89.18%
89.18%
89.18%

98.70%
100.00%
89.03%
100.00%

METHOD
NUMBER

RICHRC5080

R1CHRC5010

RICHRC5010

RICHRC5079

RICHRC5079

RICHRC5079

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

R1CHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result a IDL When Not Detected
(Q)ualiflers: U - Analyte result < MDA/IDL.,

J - No U qualifier and result < 0 0 o 24

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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uguanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6LCN10

BOX5Y7

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02980A/ 9680

OTHER

12120/99 8:40:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241

PU-238
PU239140

BA-133

CO-60

CS-137

EU-152
EU-154
EU-155

STRONTIUM

C-14

NI-63
TC-99

-5.38E-04

0.00E+00

7.65E-03
3.10E-02
4.07E-02

2.96E-02
7.44E-02

-1.70E-02
3.04E-02
1.62E-01
5.36E-01
6.76E-01
4.46E-02

U

U
U
U
U
U
U

U

U

U-
U
U

1.1E-03
0-0E+00
1.2E-02
4.2E-02

3.7E-02
3.6E-02
9.3E-02
1.OE-01
6.6E-02
6.4E-02

3.7E-02
4.31E-02

2.2E-03

1.1E-03
1.OE-02
1.2E-02
4.2E-02

3.7E-02
3.6E-02
9.3E-02
1.0E-01
6.6E-02
7.7E-02

5.8E-01
8.5E-01
8.0E-01

2.70E-02

1.13E-02

1.90E-02
6.12E-02

6.70E-02

6.18E-02

1.38E-01
1.77E-01
1.12E-01

9.74E-02

8.12E-01

1.53E+00

7.96E-01

pCi/g

pC/g

pCi/g

pCi/g

pCi/g

pCl/g

pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCi/g

pCI/g

77.79%
76.46%

76.46%

93.70%

100.00%

91.38%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHIRC50117

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069

RICHRC5078

Number of Results: 13

cJ/?25/60

Result s IDL When Not Detected
(O)ualifiers: U = Analyte result < MDAJIDL.

J a No U qualifier and result <

Quanterra Analytical Services, Inc

01 0 rptChemRadSample; 
v3.41
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uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D6LCP10

BOX5Y8

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

WO298OA/ 9680

OTHER

12/20/99 8:40:00 AM

ANALYTE RESULT a

AM-241 4.12E-03 U
PU-238 0.OOE+00 U

PU239/40 2.80E-02 J
BA-133 2.35E-02 U
CO-60 -2.88E-03 U

CS-137 8.30E-02 *
EU-152 -4.63E-02 U

EU-154 -5.15E-02 U
EU-155 2.65E-03 U

TRONTIUM 8.74E-02 U
C-14 3.21E-01 U-S
NI-63 1.16E+00 U

TC-99 5.58E-01 U

COUNTING
ERROR (2s)

9.9E-03
0.0E+00
2.3E-02

3.1 E-02
3.2E-02
3.8E-02
9.7E-02
9.OE-02
6.3E-02
6.OE-02
2.3E-02
7.OE-02
2.7E-02

TOTAL
ERROR (2s)

9.9E-03
1.1E-02

2.3E-02
3.1 E-02
3.2E-02
3.8E-02
9.7E-02
9.OE-02
6.3E-02
6.4E-02
5.7E-01
9.4E-01

8.4E-01

MDA/IDL

2.24E-02

1.27E-02
1.26E-02
4.83E-02
5.39E-02
4.54E-02
1.09E-01
1.48E-01

1.09E-01
1.12E-01
8.11E-01
1.58E+00
7.93E-01

REPORT
UNIT

pCi/g
pCI/g
pCi/g

pCi/g
pCi/g

pC/g
pCi/g

pCi/g

pCi/g

pCilg

pCi/g

pCi/g

pCilg

YIELD

81.97%
76.23%
76.23%

87.80%
100.00%

90.91%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result = IDL When Not Detected

(C)ualifiers: U = Analyte result < MDAIDL,
J = No U qualifier and result < 0 0 ( (12 6

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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(1uan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

AM-241

PU-238
PU239/40

BA-133
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

RESULT

-1.13E-03
4.80E-03
5.81 E-03
1.27E-02
2.06E-02
5.33E-02
-1.74E-02

-1.04E-02

3.43E-02
1.41E-01

7.26E-01
2.91E-01
-1.71E-01

QUANTERRA, Richland

906LC010

BOX5Y9

a
U
U
U

U
U
U
U
U
U

Ure
U
U
U

COUNTING
ERROR (2s)

1.6E-03
1.3E-02
1.3E-02
3.2E-02
3.2E-02
3.2E-02
6.5E-02
9.7E-02
5.4E-02

6.3E-02
4.9E-02

1.8E-02
8.9E-03

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.6E-03
1.3E-02
1.3E-02

3.2E-02
3.2E-02
3.2E-02
6.5E-02
9.7E-02
5.4E-02

7.3E-02
5.9E-01
8.4E-01

7.9E-01

MDA/IDL

3.21E-02
3.15E-02
2.54E-02

4.75E-02
5.82E-02
5.67E-02
1.07E-01
1.68E-01
9.12E-02
1.03E-01
8.11E-01
1.49E+00

8.16E-01

W02980A/ 9680

OTHER

12/20/99 8:40:00 AM

REPORT
UNIT

pciig

pCI/g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g

pCilg
pCi/g

pCI/g
pCi/g

pC/g
pCi/g

YIELD
53.83%
64.85%
64.85%

100.00%
100.00%
91.14%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069
RICHRC5078

Number of Results:

Result - IDL When Not Detected

(O)ualifiers: U - Analyte result c MDA/IDL,
J = No U aualifier and result <

(O O Z7
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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(I1uanterra
Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

February 16, 2000

Attention: Joan Kessner

,A4202

4
1 q~

SAF Number BOO-014
Date SDG Closed December 21, 1999
Number of Samples Three (3)
Sample Type : Other
SDG Number : W02980A
Data Deliverable 21-Day/ Summary

1. Introduction

On December 16, 1999, three other (matrix: solid) samples were received at the Quanterra
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
IDs:

ORL ID#
9D6LCN10
9D6LCP1O
9D6LCQIO

BHI ID#
BOX5Y7
BOX5Y8
BOX5Y9

MATRIX
OTHER
OTHER
OTHER

DATE OF RECEIPT
12/20/99
12/20/99
12/20/99

U. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010

000029
A in



juan terra

Bechtel Hanford, Inc.
February 16, 2000
Page 2

Americium-241 by method RICH-RC-5080
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICI$-RC-5069
Carbon-14 by method RICtH-RC-5022

III. Quality Control

The analytical results for each analysis performed under SDG W02980A include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.

IV. Comments

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017:
The Co-60 MDAs achieved for samples BOX5Y7, BOX5Y9 and
the CRDL due to insufficient sample volumes. The data are
MDAs achieved. Except as noted, the LCS, batch blank,
(BOX5Y9) results are within contractual requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, sampls and sample duplicate (BOX5Y
requirements.

Alpha Spectroscopy
Plutonium-238. -239/40 by method RICH-RC-5010:
The LCS, batch blank, samples and sample duplicate (BOX5Y
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate (BOX5Y
requirements.

BOX5Y9 Duplicate do not meet
accepted for reporting with the
samples and sample duplicate

7) results are within contractual

8) results are within contractual

8) results are within contractual

uOOO3O
nMC1



ilmuanterra

Bechtel Hanford, Inc.
February 16, 2000
Page 3

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:
The sample and sample matrix spike were switched during analysis due to a technician error.
The data were corrected for calculation. Since all sample results are significantly less than the
CRDL, the data are accepted for reporting. Except as noted, the LCS, batch blank, samples,
sample duplicate (BOX5Y7) and sample matrix spike (BOX5Y7) results are within contractual
requirements.

Nickel-63 by method RJCH-RC-5069:
The LCS, batch blank, samples, sample duplicate (BOX5Y7) and sample matrix spike (BOX5Y9)
results are within contractual requirements.

Carbon-14 by method RICH-RC-5022:
For solid matrices, the laboratory control and batch blank samples are direct count analyses. The
LCS, batch blank, samples and sample duplicate (BOX5Y7) results are within contractual
requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

7dl
kie Waddell

. Project Manager

00o0'1



CPasanterra
Quanterm
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

February 3, 2000

Attention: Joan Kessner

9'202122
4 4

ii FEB 200
REElvD

Dat
* log in &

SAF Number BOO-013
Date SDG Closed : December 20, 1999
Number of Samples Twelve (12)
Sample Type Other (Solid)
SDG Number W02980B
Data Deliverable 21-Day / Summary

1. Introduction

On December 17, 1999, twelve other (matrix: solid) samples were received at
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples
the following laboratory ID numbers to correspond with the Bechtel Hanford, Inc.
IDs:

ORL ID#
9D6GL910
9D6HD710
9D6HD910
9D6HDC10
9D6HDD1O
9D6HDGIO
9D6HDXIO
9D6HFCIO
9D6HFK1O
9D6HFR10
9D6HFTIO
9D6HFV1O

BHT ID#
BOX5N4
BOX5NS
BOX5M9
'BOX5NO
BOX5N1
BOX5N2
BOX5N3
BOX5M4
BOX5M5
BOX5M6
BOX5M7
BOX5M8

MATRIX
OTHER
OTHER
OTHER
OTHER

.OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

the Quanterra
were assigned
(BHi) specific

DATE OF RECEIPT
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99
12/17/99

0000332
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IW/ uanterra

Bechtel Hanford, Inc.
February 10, 2000
Page 2

II Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Uranium-234, -235, -238 by method RICH-RC-5079
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICH-RC-5069
Carbon-14 by method ICH-RC-5022

III. Quality Control

The analytical results for each analysis performed under SDG W02980B include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are repotted in the same units.

IV. Comments

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017:
The Co-60 MDAs achieved for samples BOX5N4, BOX5M9, BOX5M6, BOX5M8, BOX5M4,
BOX5M7, BOX5NI, BOX5NI Duplicate and BOX5N2 do not meet the CRDL due to insufficient
sample volumes. In addition, notable levels of Cs-137 detected in many of these samples
increased the sample background. The data are accepted for reporting with the MDAs achieved.
Except as noted, the LCS, batch blank, samples and sample duplicate (BOX5NI) results are
within contractual requirements.

G00033
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Bechtel Hanford, Inc.
February 10, 2000
Page 3

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample duplicate
requirements.

Alpha Spectroscopy
Plutonium-238. -239/40 bv method RICH-RC-5010:
The LCS, batch blank, samples and sample duplicate
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate
requirements.

Uranium-234, -235, -238 by method RICH-RC-5079:
The LCS, batch blank, samples and sample duplicate
requirements.

(BOX5NO) results are within contractual

(BOX5M9) results are within contractual

(BOX5M9) results are within contractual

(BOX5N4) results are within contractual

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:
The LCS, batch blank, samples, sample duplicate (BOX5N4) and sample matrix spike
results are within contractual requirements.

Nickel-63 by method RICH-RC-5069:
The LCS, batch blank, samples, sample duplicate (BOX5N5) and sample matrix spike
results are within contractual rEquirements.

(BOX5N4)

(BOX5NO)

Carbon-14 by method RICH-RC-5022:
A duplicate sample analysis result is not reported for this analytical batch due to a laboratory
clerical error. For solid matrices, the laboratory control and batch blank samples are direct count
analyses. The LCS, batch blank and samples results are within contractual requirements.

0000o3 24 f4



Ouanterra

Bechtel Hanford, Inc.
February 10, 2000
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

J eWaddell
ject Manager

Coo 025
Afrg '



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-17 jPag I a' I

Collector * Company Contact Telephone No. Project Coordinator -C Data Turnaround
R. Fahlberg/R. Nielson Jason Adler 3134316 TRENT, Si Price Code 9L

Project Designation Sampling Landau SAF No. Air Quality 5 21 Days
105-F/DR Phase IIl Below-grade Area Sampling and Aniy 105-6k B0041

Ice Chest No. Field LOgbook No. COA Method of Shipment

.i C - .cEL-1424 R105D22S0C Federal Express

Shipped To RV - L-I Offaite Property No. Bill of Lading/ir Bi No.

POSSIBLE SAMPLE HAZARDSMREMARKS Pres rvt.. ae. No..
Preservatow

Type or Container

No. of Conlainer(s)

Special Handling adwor Storage yolome St Sal EOL Sal

O.s2 hotpc Saum.Qis l CPMV%-
uruim specia1 6010A

bmafta". taiS-l;4
SAMPLE ANALYSIS (L})

Moo -y

Sample No. Matrix * Sample Date Sampo rime -.'irt

BOX5N4 Other Solid t.x 2 1N

i07 5 jiF -a+"4 lawt-- a-LWi 3a. #en. 221..ZJ~t!

Mairix*

- CHAINOFPOSSESSION S:gnfrhilnNames SPECIALNSTRUCTONS

Relinquished By DI v fy tomb (1) Gamma Spectrscopy (Cobalt-); Gamma Spec - Add-on (Barium-133); Isotopic Pluonium s

SuLRo -Cm-9.99,90-TiTech ;Amicilm-24l;4ck 3;Ca-bo$

It* ic.-P ,4td s o.d P -o.11 1 0.04

RelnqushR 13y ine gaend
I "ue" giT-Ill

Relinquished By -MWI RL.Lin V-Vft-

Relinquished By Darrha B

Beiyus e flyr m rilat D oeflim

LABORATORY Reeivedy ' - l- DseIfmc

SECTION Doernve

LFINAL SAMPLE DsedMieDISPOSITION

BHI-EE-0l1 009)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Collector Company Contact Telephone No. Project Coordlaster

R. FahlberglMt Nielson Jason Adler 373.4316 TRENT, SJ Price Code 9L Data Turnaround

?roject Designation Sampling Location SAFNO. (3 21 Days
105-F/DR Phase Ill Below-grade Areas Sumpling and Analy 105-DR 00-013

Ice Chest No. Field Logbook No. COA Method of Shipment
-3 (4 .6 97 EL-1424 RIOSD2280C Federal Express

Shipped To I J:C I Offsite Property No. Bill of Lading/Air Bill No.
T#AAJV.SP.&- faeti&Y'rek J1

POSSIBLE SAMPLE HAZARDS/REMARKS Preservation CO 4 N No

Type of Conlainer

No. of Container(s) 0 1

Special Handling and/or Storage Volume E0=L Sal touL stL

PMa-N2 mgic S.eia(I) ICPP.eok.

SAMPLE ANALYSIS

Sample No. Matrix Sample Dale Sampl rime
BOX5M9 Other Solid 1.t- 1 nSZ. 5 X . X A ,s 4 -

13coK1 kS-Sa ~ Id L I .I L I I 4 fl- .. 2C. a. .& ...-

~~ tA..- 16-1 13JA± IIM 2 I..... t. .&

CHAIN OF POSSESSION Siga/Print Names SPECIAL ISTRUCIONS Matrx *

Relinquished By DMCJfrhn. I 5gay -ted By DSUTernO I$da (hum. Specrscopy (Cobak-60); GIma Spec -AM-on (dauim-133); Isotopi Phooni;
- & IR tt mI-h,90-Total Sr Techneium-99; Ameiciam-241; Nkel-63; Carbon-14 I? -wIti. itSBy ImeI 04bo -%4-.Fr I&P M-&4tLgt,q ;m46 .tPcfts&-"

RA-T~~iel'~i yDaern cived ny-7iBy DTd r\me y Da1 0f ife Co a W C S 9g A-Ak

.10'-J t11 'VA ns.DraL4
Relinquished By Dodr slve DyYYbflhAWW

cloiquidi By DaeIT-e BY Dstdrk V-Vt-

Relinquished By DSaWems .dBy DatTime

LABORATORY RtclvedBy TIe
SECTION

FINAL SAMPLE Dispose Meo Disposed By Daflhim

DISPOSITION

kBHI-EE-011 (1099)

DOO-013-12 [P-9- 1 of -1



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO-013-07 jlate I o 1
Collector Company Contact Telephone No. Project Coordinator

R. Fahlberg/R. Nielson Jason Adler 373-4316 TRENT, SJ Price Code 9L Data rnaround

Project Designation Sampling Locaen SAFNe. AirQuaiy 21105-F/DR Phase III Below-grade Amua Sawnplingt and Amity 105-DR 80"-13
Ste Chest No. Field Logbook No. COA Method of Shipment

E PC (5-9 7 EL-1424 R105D2280C Federal Express

Shipped To DUSkite Property No. Bill of Ladlag/AIr Sl No.

POSSIBLE SAMPLE HAZARDSIREMARKS Preservation e.o 4C N N

Type of Container

No. ofConiuiner(s) 0 0 1 1

Special Handling and/or Storage Volume ml sn Wi m

P0.-am hae'pic S (eincu(I)h Mlmsh-
urum speciad 6010A

SAMPLE ANALYSIS (Lea)

7471 - (CV)

Sample No. Matrix * Sample Date Sample Time -M'S

$OX5M4 Other Solid - L.1 OR 30 . . Z.)XM flh

42-~~ 5M vi 0 'lIY XIr
£4' I ~u I .- /* X

.s, eo 9 r- ..- x, Ir. 30_ Aa -

CHAIN OF POSSESSION Sign/Print Names
el nquishledBy DByfffm 6 to IecivedBy Daimo " (cp1

aqiseBy jj-4u Jtg-l .: - atC-Il

elinquished By Dsefaime

elinquised By Dal Receivdy Dl

CHAIN OFPSESO

RiIdi~sed By Dvvrrie ReawvedBy DdI&-

bPECIAL INSTRUCI OS

(I) G(oma Specsoacopy (Cobal-60); Gamma Spe- Add-on (Baduu-l*33}; Iopic HePlhm;
Swnfimu-89,90 - Total Sr Techdetin-99; Aaericiew-241; tIckl-6; Cocts-14

-ad 0tasttc Spa&4 .. I;U.-- X., tJuqaJ4jla

5s.mu

50-5-lU

A-Ak

T- 11
Wl-wlI.

v-V-a.L IVW

LABORATORY RecelvedBy
SECTION

FINAML SAMPLE DDpdBy 
Do lne

DISPOSITION

B~I--EE-O11 (10199)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOO-013-52 JPae 1 of I
Collector Company Contact Telephone No. Project Coordinator

R. Fahlberg Jason Adler 373-4316 TRENT. SJ Price Code 9L Data Turnaround

Project Designation Sampling Lastion SAFNo, Air Quality 21 Days
105-F/DR Phase III lelow-grade Areas Sampling and Andy 105-DR 1100-013

Ice Chest Field Logbook No. COA Melbod ofShipment
- CC 0 EL-1424 RI05D22I0C Federal Express

Shipped Toir'- l O'Sbte Property No. Bill of LAdi/AIr Bill No.

POSSIBLE SAMPLE HAZARDSJRIEMARKS P.
Preservation

Type of Container NG s

No. of Container(s) I I

Special hlandling and/orStorage Volume 6SmL 120mL

ICP MlSh- San fel1in
MW0A 5spo.VXo I-/h-a) .e

SAMPLE ANALYSIS tLndl

DAWA JCL2( 2747 .(CV)

Sample No. Mairix Sample Date Sample Time -M -MR -

0X5Y7 to b L M] Other Solid j- j. .LkQt& . . . . ls'

f0-Dbu V0 il "I' 11-/17-11 iz W .t-

(I'AIN OF P4SIM;SSIN sign/Print Names SPECIAL INSTRUCTIONS atrix
Daleiime ived By Dwe ime r - G".a S P y lCtahI4OI; Ga... Spec- Add-os llaris-1321; wtqic M .; *..

)nl n, I .t? Iv -C-- 17-17 Svwafim-89.90 - Total Sr. Tecdeatiwm.-99 Ansricinm-241; Nickd43; CAb-14

Diae'rime Rv Dare'time

Relinqisbed y DBy'. ue cnBy 12-74 of t /-%"

elmnqmisbed By Date.ime Recehvd By Da-rim r
Rehnquihd By Daleime Rceived By DaM1M e

LABORATORY Raaved y Te
SECTION

INAL SAMPLE Ci*S Meto Disposed By Dave/1i"Mc

D ISPOSmON

I-EE-011 (1011111) '



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C o E
LEVEL:

PROJECT: Lo 5 pF. DATA PACKAGE: 02370 4+
VALIDATOR: L LAB: DATE: 2 '~2. o
CASE: ISDG: tp 0 -7-. %qo A-1

ANALYSES PERFORMED
Cl Gross 0 Stont-90 3 Tnohnedumi-sa A'Gnus
Alphafets spo"op W spectroscmpy
O Total Uranium 0 Padium-22 0 Trfium 0

SAMPLES/MATRIX O'X(5N SoX5At $OY C)SVG v &A5,t kA.7

JSo X' 5 &0 XM'9 SMO A, ?oXSAJI 4cX-5Al-

(x5M3 bOX5A>F SoXS)cS obx6y'7 JIOKS5V

1. Completeness ..... . . . . .. . . . . . . . . . . . . . . . . ON/A

Technical verification forms present? . . . . . . . . . . . . Yes No

Comments:

2. Initial Calibration ..... . . . . . . . . . . . . . . . . . . /A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . . . . Yes No N/A
Standards NIST traceable? .. . . . . . . . . . . . . . . . Yes No N/A
Standards Expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

00C)041



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

. . . . . . . . . .. . .) /A

analysis? . . . Yes No N/A

. . . . . . . . Yes No N/A

. . . . . . . . Yes No N/A

. . . . . . . . Yes No N/A

Comments:

4. Blanks . . . . . . . . . . . . . . . .

Method blank analyzed? . . . . . . . . . .

Method blank results acceptable? . . . . .

Analytes detected in method blank? . . . .

Field blank(s) analyzed? ... . . . . . . .

Field blank results acceptable? . . . . . .

Analytes detected in field blank(s)? . . .

Transcription/Calculation Errors? . . . . .

Comments: S AN - 4AJ)-
,5t- -1

~iA -V i UL1 A)

5. Matrix Spikes . . . .. . ..

Matrix spike analyzed? . . . . .
Spike recoveries acceptable? . .
Spike source traceable? . . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

Comments: \R - CJI

. . . . . . . . . . . . . 0 N/A

es N/A

. Yes t N/A

. . . . . . . . .t No N/A
S. . . . . . . . No N/A

.. . . . . . . . Yes Ig) N/A
. . . . . . . . No Nj

. . . . . . . . . Yes No6/

+1k -

. . . . . . ON/A

. . Yes CN/A

. . No

.. Yes No A

.. Yes No N

.. Yes No A

CAN

-"1 0 o4 2



WHC-SD-EN-SPP-001. Rev. 1

6. Laboratory Control Samples . . . . . . . . . .

LCS analyzed? . . . . . . . . . . . . . . . . . . .
LCS recoveries acceptable? . . . . . . . . . . . .
LCS traceable? . . . . . . . . . . . . . . . . . .
Transcription/Calculation Errors? . . . . . . . . .

Comments: C N-g-

. . . . . .... ..0 N/A

.~ ... N/A
. . . . .No !LA

. . . . . Yes No

. . . . . Yes No

7. Chemical Recovery . . . . . . .... .. . . . . . . . . . . . ..

Chemical carrier added? . . . . . . . . . . . .. . . . . . . .
Chemical recovery acceptable? . . . . . . . . . . . . . . . Ye
Chemical carrier traceable? . . . . . . . . . . . . . . . . . es
Chemical carrier expired? . .. . . . . . . . . . . . . . . . . Yes

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes

. O N/A

No N/A
No N/A

No
No

NoI

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . .. . ( N/A

RPD Values Acceptable? . ... . . . . . . . . . . . . . . . . No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: 0 c - CI/

via
-4

( (10O ,413



WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .
Field duplicate RPD values acceptable? . . .
Field split sample(s) analyzed? . . . . . . .
Field split RPD values acceptable? . . . . .
Performance audit sample(s) analyzed? . . . .

Performance audit sample results acceptable?

Comments:

.F. . . . . . . . . . . - N/A

S. . . . . No N/A

. . . . . . Yes No N/A

. . . . . . . Yes 5 N

.. . . . . . . Yes N A

.. . . . . . . Yes No N

.. . . . Yes No /A

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . 0 N/A

Results reported for all required sample analyses? . . .. No N/A

Results supported in raw data? . . . ... ... . . . . . . . . Yes No

Results Acceptable? . . . . . . . . . . .. . . . . . . . . . No A

Transcription/Calculation errors? . . . . . . . . . . . .. . Yes No

MDA's meet required detectign limits? . . . . . . . . . . .. Yes S 7i/A

Transcription/calculation errors? . . . . . . .. .. . . . . Yes No

Comments:

1 5q MI M46 A)(
'e3 fi'41 c4 t44 W 1 AJ , '.
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Q1uanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02980B / 9682

LAB SAMPLE ID: D6M1W118

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT C ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241 1.68E-02 J 1.9E-02 2.OE-02 1.52E-02 pCilg 73.21% RICHRC5080

Number of Results: F

8)

Result a IDL When Not Detected
(O)ualifiers: U * Analyte result < MDAJIDL,

J 3 No U qualifier and result < RDL 000045
Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

MATRIX: OTHER



Date:
To:
From:
Project:
Subject:

29 February 2000
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
105-F/DR Phase IlIl Below-grade Areas Sampling and Analysis - Concrete
Inorganics - Data Package No. W02980-QES (SDG No. W02980)

This memo presents the results of data validation on Data Package No. W02980-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample ID Sample Date Media Validation Analysis

BOX5M4 12/16/99 Solid C See note 1

BOX5M5 12/16/99 Solid C See note 1

BOX5M6 12/16/99 Solid C See note 1

BOX5M7 12/16/99 Solid C See note 1

BOX5M8 12/16/99 Solid C See note 1

BOX5M9 12/16/99 Solid C See note 1

8OX5NO 12/16/99 Solid C See note 1

BOX5N1 12/16/99 Solid C See note 1

BOX5N2 12/16/99 Solid C See note 1

BOX5N3 12/16/99 Solid C See note 1

BOX5N4 12/16/99 Solid C See note 1

BOX5N5 12/16/99 Solid C See note 1

BOX5Y7 12/17/99 Solid C See note 1

BOX5Y8 12/17/99 Solid C See note 1

BOX5Y9 12/17/99 Solid C See note 1
1 - ICP metals by 6010B (lead); mercury by 7471A.

Data validation was conducted in accordance with the BHI validation statement of
work and "Sample and Analysis Plan for 105F and 105DR Phase Ill Below Grade
Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead and 28 days for mercury.

All holding times were acceptable.

" Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples.with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and alt detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.

000002



Field Blanks

One equipment blank (BOX5NO) was submitted for analysis. Lead and mercury
were detected in the equipment blank. Under the BHI statement of work, no
qualification is required.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to the lack of a matrix spike analysis, the lead results in samples BOX5Y7,
BOX5Y8 and BOX5Y9 were qualified as estimates and flagged "J".

All matrix spike results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".

All laboratory duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOX5M6/BOW5M7) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its

000 03



duplicate. All field duplicate results were acceptable.

o Analytical Detection Levels

Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. All reported
laboratory detection levels met the analyte specific POL.

* Completeness

Data package No. W02980-QES (SDG No. W02980) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the lack of a matrix spike analysis, the lead results in samples BOX5Y7,
BOX5Y8 and BOX5Y9 were qualified as estimates and flagged "J". Data flagged
"J" is an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase l Below
Grade Structures and Underlying Soils.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a OC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making, purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

00008

SDG: W02980 REVIEWER: DATE: 2/29/00 PAGE_1_OFLK
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Lead J BOX5Y7, BOX5Y8, No MS analysis
BOX5Y9



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOLID MATRIX, MG/KG

Project: ECHTEL-HANFORD
Laboretor: Quantena
Case IsDGnnCw29nn
Sample Number BOX5M4 80X6M5 BOX5Mo BOX5M7 BOX5MR BOXMS BOX5NO BOX5N1 BOX5N2
Location
Remarks Duplicate . E. Blank
Sample Date 12116/99 12116/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99
tnt eric. CRDL Result Q Result Q Result Q Result a Result Q Result Q Result r Result Q Sut a Result a
Mercury 0.08 0.040 0.10 0.077 0.094 ND U 0.019 5.9 0.32 15.4
Lead 0.5 4.6 12.1 17.6 21.5 19.0 2.3 7.5 134 218

Sample Number BOX5N3 B0X5N4 A0XSN5 60XSy7 BOXSYB BOX5_Y
Location
Remarks
Sample Date 12/16/99 12/16/99 12/16/99 12/17/99 12/17/99 12/17/99
Inorgarics CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result IQ
Mercury 0.08 0.52 0.078 0.96 0.11 0.17 0.40
Lead 0.5 4.0 6.3 6.0 6.43 4.5 J 11.6 J

C
C
C
C

0

Pags_1 of_1



Lot-Sample #...: F9L200157-001
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOXSM4

TOTAL Metals

Date Received..: 12/17/99

Matrix.......: SOLID

REPORTING PREPARATION-

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #.. : 0010413

0.033 mg/kg SW846 7471A
Dilution Factor, 1

Prep Batch #...: 0011206
0.30 mg/kg SW846 6010B

Dilution Factor, 1

62 -G

(ocOli

Mercury 0.040

Lead

WORK

4.6

01/10/00 D6LQ3105

01/11/00 D6LQ3102



Lot-Sample #...: F9L200157-002
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOXSNS

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS

PREPARATION-
METHOD

WORK
ANALYSIS DATE ORDER #

Prep Batch 1...: 0010413
0.10 0.033 mg/kg SWB46 7471A

Dilution Factor, I

Prep Batch #...: 0011206
12.7 0.30 mg/kg SW846 6010B

Dilution Factor 1

s/oo

00oU1~2

Mercury

Lead

01/10/00 D6LQK103

01/11/00 D6LQK102

-eoa



Lot-Sample #...: F9L200157-003
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOXSM6

TOTAL Metals

Date Received..: 12/17/99

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Matrix ....... : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
Mercury 0.077

Prep Batch #...: 0011206
Lead 17.5

0.033

0.30

mg/kg

mg/kg

SW846 7471A

SW846 6010B

, 1 06c

a00o013

01/10/00

01/11/00

D6LQL103

D6LQL102



Lot-Sample #...: F9L200157-004
Date Sampled...: 12/16/99

BECHTEL BANFORD, INC.

Client Sample ID: BOX5WI

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #....: 0010413
0.094 0.033 mg/kg SW846 7471A 01/10/00 D6LQM103

Dilution Factor: I

Prep Batch #...: 0011206
21.5 0.30 mg/kg SW846 6010B 01/11/00 DELQM102

Dilution Factor. I

K~ ID

000014

Mercury

Lead
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Lot-Sample #... : F9L200157-005
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX5MB

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
Mercury ND 0.033 mg/kg

Dilution Factor: I2

Prep Batch #...: 0011206
Lead 19.0 0.30 mg/kg

SW846 7471A

SW846 6010B

01/10/00

01/11/00

D6LQN103

D6LQN102
Dilution Factor: 1

(o

000015 - 4 =W



Lot-Sample #...: F9L200157-006
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX519

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
Mercury 0.019 B

Prep Batch #...: 0011206
Lead 2.3

0.033 mg/kg
Dilution Factort 1

0.30 mg/kg
Dilution Factor, 2L

SW846 7471A

SW846 6010B

NOTE (S) :
B Eadmad resutk. Result i.kes than RL

Results and reporting limits have been adjusted for dry weight

62~~

000016

01/10/00

01/11/00

D6LQP103

D6LQP102



Lot-Sample #...: F9L200157-007
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX5NO

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #... : 0010413
0.33 mg/kg SW846 7471A 01/10/00 D6LQV103

Dilution Factor: 10

Prep Batch #... : 0011206
0.30 mg/kg SW846 6010B 01/11/00 D6LQV102

Dilution Factors 1

rI
SI

000u017

Mercury 5.9

Lead 7.5

I
10021

e



Lot-Sample #...: F9L200157-008
Date Sampled...: 12/16/95

BECHTEL HANFORD, INC.

Client Sample ID: BOXSNi

TOTAL Metals

Date Received..: 12/17/99
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0020413
0.033 mg/kg SW846 7471A 01/10/00 D6LQW103

Dilution Factors 1

Prep Batch 1...: 0011206
0.30 mg/kg SW846 6010B 01/11/00 D6LQW102

Dilution Factor: 1

-7 j 2 /

000018

Mercury 0.32

Lead 134



Lot-Sample #...: F9L200157-009
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX5N2

TOTAL Metals

Date Received..: 12/17/99
Matrix ....... : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch f...: 0010413
Mercury 15.4 0.33 mg/kg

Dilution Factor: 10

Prep Batch 0...: 0011206
Lead 218 0.30 mg/kg

SW846 7471A

SW846 6010B

01/10/00

01/11/00

D6LQX103

D6LQX102
Dilution Factor 1

5/00

00o019



Lot-Sample #... : F9L200157-010
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX5N3

TOTAL Metals

Date Received..: 12/17/99

Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS

PREPARATION-
METHOD

WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
0.033 mg/kg SW846 7471A

Dilution Factor,- 1

Prep Batch t...: 0011206
0.30 mg/kg SW846 6010B

Dilution Factors 1

000 020

Mercury 0.52

Lead 4.0

01/10/00 D6LR0103

01/11/00 D6LR0102

( 25 16

--ej u u



Lot-Sample #...: F9L200157-011
Date Sampled...: 12/16/99

BECHTEL HANFORD, INC.

Client Sample ID: B0XSN4

TOTAL Metals

Date Received..: 12/17/99

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Matrix.......: SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
Mercury 0.078 0.033 mg/kg

Dilution Factors I
SW846 7471A

Prep Batch 3...: 0011206
Lead 6.3 0.30 mg/kg SW846 6010B

Dilution Factors 1

/

( 00

0 0()021

01/10/00 D6LR1103

01/11/00 DELR1102

_'L ( 1



Lot-Sample #...: F9L200157-012
Date Sampled...: 12/16/99

BECHTEL BANFORD, INC.

Client Sample ID: BOX5N5

TOTAL Metals

Date Received..: 12/17/99

Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
0.033 mg/kg SW846 7471A 01/10/00 D6LR2103

Dilution Factors I

Prep Batch #...: 0011206
0.30 mg/kg SW846 6010B 01/11/00 D6LR2102

Dilution Factor: 1

/2

0e,2160

0 ( 0022

Mercury 0.96

Lead 6.0

lei . Q -



Lot-Sample I...: F9L230207-001

Date Sampled...: 12/17/99

BECHTEL HANFORD, INC.

Client Sample ID: BOX5Y7

TOTAL Metals

Date Received..: 12/20/99
Matrix ....... : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0007336
Lead 6.4 0.30 mg/kg

Dilution Factor: 1
EW846 6010B 01/07-01/10/00 D6TCG101

Prep Batch #...: 0010413
0.033 mg/kg SW846 7471A

Dilution Factors 1

(3 0()002 3

Mercury 0.11 01/10/00 D6TCG102

'Z 161e)



Lot-Sample #...: F9L230207-002
Date Sampled... ; 12/17/99

BECHTEL HANFORD, INC.

Client Sample ID: BOXSYB

TOTAL Metals

Date Received..: 12/20/99

Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0007336
Lead 4.5 Y 0.30 mg/kg SW846 6010B 01/07-01/10/00 D6TD3101

Dilution Factor: 1

Prep Batch #...: 0010413
Mercury 0.17 0.033 mg/kg SW846 7471A 01/10/00 D6TD3102

Dilution Factor: 1

cc)z1zr
00()024



Lot-Sample #...: F9L230207-003
Date Sampled...: 12/17/99

BECHTEL HANFORD, INC.

Client Sample ID: BOXSY9

TOTAL Metals

Date Received..: 12/20/99
Matrix.......: SOLID

REPORTING
PARAMETER RESULT. LIMIT UNITS

Prep Batch #...: 0007.r
Lead 11.63

Prep Batch 0...: 0010413
Mercury 0.40

0.30 mg/kg
Dilution Factor: 1

0.033 mg/kg

PREPARATION-
METHOD

SWB46 6010B

SW846 7471A
Dilution Factor I

WORK
ANALYSIS DATE ORDER #

01/07-01/10/00 D6TDPl01

01/10/00 D6TDP102

000 025



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

January 17, 2000

Attention: Joan Kessner

Quote Number : 33811
SDG W02980
Number of Samples Fifteen (15)
Sample Matrix Solid
Data Deliverable : Summary
Date SDG Closed : December 20, 1999
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fl. Introduction

Between December 17, 1999, and December 20, 1999, fifteen (15) "solid" samples were
received by Quanterra, Richland and transferred to Quanterra, St. Louis for chemical analysis.
The samples were received at the St. Louis lab on 12/18/99 at 8 degrees C (COC #s B00-013-07;
-12; -17), and 12/20/99 (COC # B00-013-52) at 4 degrees C. See the attached Sample Summary
for a listing of Client Ids and their associated Lab numbers.

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:

Deviation from Request:

ICP Metals - 6010 Super Trace - Lead
Mercury - 7471 - CV
PCBs - 8082

None

ooOO27

Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax
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E) '.uan terra

Bechtel Hanford Incorporated
January 17, 2000
Quote Number: 33811
SDG: W02980
Page 2

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

General: The term "Detection Limit" used in the analytiCal data reports refers to
either the lab's standard reporting limits or contractually required
reporting limits, whichever is applicable.

Please refer to the attached cross-reference table for the standard
preparation methods used at Quanterra, St. Louis.

Metals: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There were no non-conformances or comments associated with the
metals data for this SDG.

PCB: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

Method 3545 (ASE) was used as the extraction method. The RPD for
Aroclor 1016 in the MS/MSD is outside of control limits. Aroclor 1260
in the MS/MSD is slightly over the calibration range due to a hit in the
sample for this Aroclor.

o o ( 0 8
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Bechtel Hanford Incorporated
January 17, 2000
Quote Number: 33811
SDG: W02980
Page 3

I certify that this Summary is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Marti Ward
St. Louis Project Manager

o0o029
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Bechtel Hanford Inc. CHAIN OF CUSTODYSAMPLE A LY$1S' tfIEST BO-013-52 JPae I o(

Collector Company Contact Telephone No. Project Coordinator
R. Fahlberg Jason Adler 33-4316 TRENT. S Price Code 9L Data Turnaround

Project Designation Sampling Localio. SAFNo. Air Quality 21 Days
105-F/DR Phase IlIl Below-grade Areas Sampling and Analy 105-DR B00-013

Ice Chest No Field Logbook No. COA Method of Shipment
i? N R- t EL-1424 RI05DZ2SOC Federal Express

Shipped To~ 4 OffSet Property No. BI- of LadigAlr Br No.

POSSIBLE SAMPLE NAZARDSIREMARS Preservation W

Type of Container M

Special Handling and/or Storage

S r)6,-SAMPLE ANALYSIS
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOO-013-07 JPa'ge j of
Collector Company Contact Telephone No. Project Coordinator
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- Bechtel Hanford Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST 800-013-12 Ihac I of I
Collector Company Contact Telephone No. Project Coordinator

R. Fahlberg/R: Nielson Jason Adler 373-4316 TRENT, Si Price Code 9L Data Turaroa

Project Designation Simpling Lecatlon SAF No. AfrQualiy E] 21 Days
105-F/DR Phase IH Below-grade Areas Sampling and Analy l05-DR M00-013
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-O .6 EL-1424 RIOSD2290C Federal Express
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POSSIBLE SAMPLE IfAZARDSMtEMARKS
Preseryallo. nC b

Type Contaiser s

No. of Cotainer(s) 0 0 2 1

Special Hawdilg ad/or Storage Volume - 6 - -

Ic- kM specS )I0OA
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-17 PaI* I "' *j
Collector Company Contact Telephone No. Project Coordinator

R. Fahlberg/R. Nielson Jason Adler 373-4316 TRENT. S) Price Code 9L Data TurnarouRm

"roject Designation Sampling Lucaflol SAF No. Air Quality - 21 Days
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes

Is a case narrative present? . . . . . . . . . . . . . . . . .
Comments:

No
No N/A

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:

000035

VALIDATION A B C D E
LEVEL: -

PROJECT: /05b DATA PACKAGE: LAkJd-).i6

VALIDATOR: ( LAB: -DATE:

CASE: SOG: . JoA O

ANALYSES PERFORMED
o ctAncP 0 CtPIGFAA 03 CLM a Cwicy.nd 3

084GM 0 SW-84/GFAA SW-846G 00 W-B4 - 3

SAMPLES/MATRIX

0-y 5A4 0cxst5 r44o cpOsi 5A47 ddy 5,4r

A3dx5 6 1x3d 45# C' E )UI 4X92 Pf) W S 3_



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . . .

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . .....

Comments:

. . . Yes

. . . Yes

. . . Yes

. . . Yes

. . . Yes

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No N/A

Were preparation blanks analyzed? . . . . . . . . . . . . . .. es No N A

Are preparation blank results acceptable? . . . . . . . . . .. Ye No N/A

Were field/trip blanks analyzed? .. . . . . . . . . . . . . . Yes No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . s N5 N/A

Comments: Gj % t3it - OL
tj24- 1 eV

.5. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes No M
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No N

Are LCS recoveries acceptable?. . . . . . . . . . . . . . .. Yes No

Comments: AMS - <! h 3 -- ) 0 A

CJO 0C 6

No

No

No
No

No

N/A
N/A
N/A
N/A
N/A

)



WHC-S-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . .

Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .

Are ICP serial dilution %0 values acceptable? . . . . .

Are field duplicate RPO values acceptable? .. . . . . .

Are field split RPD values acceptable? . . . . . . . .

Comments:

. . . .

. . . . Yes

. . . . Yes

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection 4RSD values acceptable? . . . . . . .. Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . .. Yes

Was MSA performed as required? . . . .. . .. ................ . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . ... Yes

Conmments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .No N N
Are all results supported in the raw data? . . . . . . . . ..No

Are results calculated properly? . . . . . . . . . . . . . . . Yes !p N

Do results meet the CRDLs? ... . . . . . esr* N/A

Comments:

000037

No
No
No
No

No
No

No

No
No

No

No

No

N/A
N/A

N/A

N/A

N/A

N/A

N/A

/A
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Date:
To:
From:
Project:
Subject:

29 February 2000
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
105-F/DR Phase IlIl Below-grade Areas Sampling and Analysis - Concrete
PCB - Data Package No. W02980-QES (SDG No. W02980)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02980-QES prepared by Quanterra Environmental Services (QES). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sample Date Media ValidationAnalysis

BOX5M4 12/16/99 Solid C PCBs by EPA 8082

BOX5M5 12/16/99 Solid C PCBs by EPA 8082

BOX5M6 12/16/99 Solid C PCBs by EPA 8082

BOX5M7 12/16/99 Solid C PCBs by EPA 8082

BOX5M8 12/16/99 Solid C PCBs by EPA 8082

BOX5M9 12/16/99 Solid C PCBs by EPA 8082

BOX5NO 12/16/99 Solid C PCBs by EPA 8082

BOX5N1 12/16/99 Solid C PCBs by EPA 8082

BOX5N2 12/16/99 Solid C PCBs by EPA 8082

BOX5N3 12/16/99 Solid C PCBs by EPA 8082

BOX5N4 12/16/99 Solid C PCBs by EPA 8082

BOX5N5 12/16/99 Solid C PCBs by EPA 8082

Data validation was conducted in accordance with the BHI validation statement of
work and the "Sample and Analysis Plan for 105F and 105DR Phase Ill Below
Grade Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

" Holding Times

Sample data were assessed to ascertain whether the holding time requirements
were met by the laboratory. The holding time requirements are as follows: Solid
samples must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detected sample results are qualified as estimates and
flagged "J" and all nondetects are rejected and flagged "UR".

Holding times were met for all samples.

* Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At
least one method blank analysis must be conducted for every 20 samples.
Method blanks should not contain target compounds at a concentration greater
than CROL. If target compounds are present, sample results less than five
times the blank concentration are qualified as undetected and flagged "U". If
the sample result is less than five times the blank concentration and less than
CRQL, the result is qualified as undetected and elevated to the CRQL.

All method blank target compound results were acceptable.

Field Blanks

One equipment blank (BOX5NO) was submitted for analysis. Aroclor-1260 was
detected in the equipment blank. Under the BHI statement of work, no
qualification is required.
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* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate and must be
within 70% to 130%. If spike recoveries are outside control limits, detected
sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Nondetected sample results with spike recoveries
outside control limits are qualified as estimates and flagged "UJ". Sample
results greater than five times the spike concentration require no qualification.

All matrix spike results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory. When a surrogate compound
recovery is outside the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Nondetected compounds with surrogate
recoveries less than the lower control limit are qualified as having an estimated
detection limit and flagged "UJ". Nondetected compounds with surrogate
recoveries above the upper control limit require no qualification.

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed as the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For solid samples, results must be within RPD limits of
plus/minus 30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated
detected sample results are qualified as estimates and flagged "J". If RPD
values are out of specification and the sample concentration is greater than five
times the spike concentration, no qualification is required.
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Due to an RPD outside QC limits (35%), all PCB results except arolcor-1016
were qualified as estimates and flagged "J".

Field Duplicate Samples

One pair of field duplicate samples (samples BOX5M6/BOW5M7) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for aroclor-1260 was outside QC limits (99%). Under the
BHI statement of work, no qualification is required.

" Analytical Detection Levels

Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. All
undetected results in samples BOX5M5 and BOX5M6 were reported above the
PQL. All other reported laboratory detection levels met the analyte specific
PQL.

" Completeness

Data Package No. W02980-QES (SDG No. W02980) was submitted for
validation and verified for completeness. The completion percentage was
100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD outside QC limits (35%), all PCB results except arolcor-1016 were
qualified as estimates and flagged "J". Data flagged "J" is an estimate, but under
the BHI validation SOW, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error
associated with the methods.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

j00009

SDG: W02980 REVIEWER: DATE: 2/29/00 PAGEU_1VOF-LM
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

All except aroclor-1016 J All RPD



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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PCB ANALYSIS, SOLID MATRIX, (UGIKG)

Prmject: BECHTEL-HANFORD
Laborowy: Quatwr
Caaa taco: Woisso

Sawp. tWmtb. B0X5M4 BOX5MS BOXSM BOX5M7 0ox5MB BOX15M9 BOX5N0 BOX5N1 BOX5N2

Location #6 #7 s8 #8 #9 #10 #11 #12 #13

Rmnarks Duplicate E. Blank

Sane Date 12116199 12/18/99 12116199 12118ea 1216199 12/16/99 12116t99 12/16199 12/16199

PCB C0DL 9 fsuit Q RM* Q Re"ut Q Remit Q ReNt 0 Reult Q Result Q Reult 0 Remit 0

Aroolor-1016 100 NOV ND U NDU NO U ND U ND U NO U NO U NO U
Aroclor-1221 100 ND UJ NO uj ND lui ND UJ ND Ui ND UJ ND UJ No UJ No uj
Arooior-1232 100 ND ui ND UJ ND IJ ND UJ ND UJ ND UJ ND UJ ND J ND UJ

Arodor-1242 100 ND UJ ND UJ ND VJ No Ui ND UJ ND UJ ND UJ ND UJ ND UJ
Aroclor 1248 100 ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ ND UJ

Andor-1254 100 NO UJ ND UJ NO UJ ND UJ NO UJ NO UJ ND UJ NO UJ ND UJ

Aroor-1260 100 510 J 970 J 830 J 280 J 350 J 230 J 290 J 240 J 280 J

a- Nhnbr BOX5N3 I I BOXB-N5
Location #14 *15 I 1 I

Smil Dat 12116199 1 12/16199 12/16/991

PCs CRDL Remit IQ RA Q t Q ReMt Q Reut Q Remit a RemIt C Q .. a Pm Q ul. Q

Armcdm1016 100 NOU NO U ND U

ArmcI-1221 100 ND i ND UJI ND UJ

Arooloq.1232 100 ND UJ ND UJI ND UJ
Aroclor-1242 100 ND UJi ND UJI NO iJ

Aroclor-1248 100 ND Uj ND UJ ND iUJ

Aoclor-1254 100 NDUJ NO W NDWUJ

Amoco-1260 100 130 J 260 J 690 i

Poge_1l of_1



BECHTEL HANFORD, INC.

Client Sample ID: B0X5M4

Lot-Sample I...:
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

F9L200157-001
12/16/99
12/29/99
9364258
1

Work Order #...:
Date Received..:
Analysis Date..:

D6LQ3108
12/17/99
12/30/99

Matrix.........: SOLID

Method..........: SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
ND V/r
ND
ND
ND
ND
510

PERCENT
RECOVERY
54
103

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

U

0000,10

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

2-5/0C)
e2/

r%3



BECHTEL HANFORD, INC.

Client Sample ID: BOXSMS

GCe- Cmiwz1.tilz: -tC s

Lot-Sample #... :
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

F9L200157-002
12/16/99
12/29/99
9364258
S

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work Order #...:
Date Received..:
Analysia Date..:

D6LQK104
12/17/99
01/03/00

Matrix.........: SOLID

Method..........: SW846 8082

RESULT
ND
ND Ul'
ND
ND
ND
ND
970-1

PERCENT
RECOVERY
105
73

REPORTING
LIMIT t
160
160
160
160
160
160
160

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

000013
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BECHTEL HANFORD, INC.

Client Sample ID: BOX5M6

igc seii7it4s fats-V ll~lx0

Lot-Sample #...:
Date Sampled.. :
Prep Date......:
Prep Batch #...:
Dilution Factor:

F9L200157-003
12/16/99
12/29/99
9364258
5

Work Order #...:
Date Received..:
Analysis Date..:

D6LQL104
12/17/99
01/03/00

Matrix.......... SOLID

Method..........: SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
ND
ND
ND
ND
ND
830 T

PERCENT
RECOVERY
80
82

REPORTING
LIMIT
160
160
160
160
160
160
160

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

3

(100014

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

12/0 r/2



BECHTEL HANFORD , INC.

Client Sample ID: B0X5M7

Lot-Sample #...:
Date Sampled...:
Prep Date.......:
Prep Batch #...:
Dilution Factor:

F9L200157-004
12/16/99
12/29/99
9364250
1

Work Order # ... :
Date Received..:
Analysis Date..:

D6LQM104
12/17/99
01/03/00

Matrix.........: SOLID

Method..........: SW846 8082

PARAMETER

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
NDur
ND
ND

ND
ND
280

PERCENT
RECOVERY
24
61

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

9/2<
/

000015

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg



BECHTEL HANFORD, INC.

Client Sample ID: BOXSMS

GC 3ct.dvti~lzpR ctfLo 1n~t

Lot-Sample #...:
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

F9L200157-005
12/16/99
12/29/99
9364258
1

Work Order #...:
Date Received..:
Analysis Date..:

D6LQN104
12/17/99
12/30/99

Method.........: SW846 8082

PARAMETER_

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
ND
ND
ND
ND
ND
350'

PERCENT
RECOVERY
76
206

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

000 016

Matrix.........: SOLID

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

It

'fl- -



BECHTEL HANFORD, INC.

Client Sample ID: B0X5M9

3C~~ 0Ad 5il

Lot-Sample #...: F9L200157-006
Date Sampled...: 12/16/99
Prep Date......-: 12/29/99
Prep Batch #...: 9364258
Dilution Factor: 1

PARAMETER

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work Order #...:
Date Received..:
Analysis Date..:

D6LQP104
12/17/99
12/30/99

Matrix.........: SOLID

Method.........: SW846 8082

RESULT

ND
ND Lr
ND
ND
ND
ND -
230

PERCENT
RECOVERY

65
144

REPORTING
LIMIT

33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 201)

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

/

_1a
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BECHTEL HANFORD, INC.

Client Sample ID: BOX5NO

Lot-Sample #... :
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

F9L200157-007
12/16/99
12/29/99
9364258

1

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work Order #...:
Date Received..:
Analysis Date..:

D6LOV104
12/17/99
12/30/99

Matrix.........: SOLID

Method.........: SW846 8082

RESULT
ND
ND UZ
ND
ND

ND

290 J

PERCENT
RECOVERY
79
60

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

000018

UNITS
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

L 'I'

Al



BECHTEL HANFORD, INC.

Client Sample ID: BOXSN

Lot-Sample #...:
Date Sampled...:
Prep Date.......
Prep Batch #...:
Dilution Factor:

F9L200157-008
12/16/99
12/29/99
9364258
1

Work Order #...:
Date Received..:
Analysis Date..:

D6LOW104
12/17/99
12/30/99

Matrix......... SOLID

Method.........: SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
ND Ua
ND
ND
ND
ND
24C

PERCENT
RECOVERY
68
65

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

12 2 5/L0

000019

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg



BECHTEL HANFORD, INC.

Client Sample ID: BOX5N2

Lot-Sample #...: F9L200157-009

Date Sampled...: 12/16/99
Prep Date......: 12/29/99
Prep Batch #...: 9364258
Dilution Factor: 1

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work order 8...:
Date Received..:
Analysis Date..:

D6LQX104
12/17/99
12/30/99

Matrix.........: SOLID

Method..........: SW846 8082

RESULT
ND
ND tj
ND
ND
ND
ND
280 5
PERCENT
RECOVERY
44
25

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

if
1/2400

(oU (J20 .f) ': ,_4 ,



BECHTEL HANFORD, INC.

Client Sample ID: BOXSN3

P~e 3.na:elt441c 90!V5~t~4 t& \41~c

Lot-Sample #...: F9L200157-010
Date sampled...: 12/16/99
Prep Date.......: 12/29/99

Prep Batch 9...: 9364258

Dilution Factor: 1

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work Order #...:
Date Received..:
Analysis Date..:

D6LR0104
12/17/99
01/03/00

Matrix.........: SOLID

Method.........: SW846 8082

RESULT
ND

ND US'
NDO
NDu
ND
ND
130 1

PERCENT
RECOVERY
79
46

REPORTING
LIMIT UNITS

33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

Pllct
elj/ s/1c5)

00002.1



BECHTEL HANFORD, INC.

Client Sample ID: B0X5N4

.ee--Feivlt--;e c

Lot-Sample #...:
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

F9L200151-011
12/16/99
12/29/99
9364258
1

Work Order #...:
Date Received..:
Analysis Date..:

DELR1104
12/17/99
01/03/00

Matrix ......... SOLID

Method.........: SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclar 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

RESULT
ND
ND )
ND
ND
NDI
ND
260

PERCENT
RECOVERY
91
64

REPORTING
LIMIT
33
33
33
33
33
33
33

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

)44X

00(A0 e



BECHTEL HANFORD, INC.

Client Sample ID: BOX5N5

1UceMivo.ariiea fab b 4t.-L- \\aq\zooo

Lot-Sample #...: F9L200157-012
Date Sampled...: 12/16/99
Prep Date.......: 12/29/99
Prep Batch #...: 9364258

Dilution Factor: 1

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Work Order 8...:
Date Received..:
Analysis Date..:

D6LR2104
12/17/99
01/03/00

Matrix.........: SOLID

Method..........: SW846 8082

RESULT
ND

ND (T
ND
ND
ND
ND
590 5
PERCENT
RECOVERY
100
179

REPORTING
LIMIT '

33
33
33
33
33
33
33

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RECOVERY
LIMITS
(15 - 168)
(10 - 207)

000023
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

January 17, 2000

Attention: Joan Kessner

Quote Number . 33811
SDG W02980
Number of Samples Fifteen (15)
Sample Matrix : Solid
Data Deliverable : Summary
Date SDG Closed December 20, 1999

,%6120 e

AYp

0 4 3

H. Introduction

Between December 17, 1999, and December 20, 1999, fifteen (15) "solid" samples were
received by Quanterra, Richland and transferred to Quanterra, St. Louis for chemical analysis.
The samples were received at the St. Louis lab on 12/18/99 at 8 degrees C (COC #s BOO-013-07;
-12; -17), and 12120/99 (COC # B00-013-52) at 4 degrees C. See the attached Sample Summary
for a listing of Client Ids and their associated Lab numbers.

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test.
sample identification information, analytical results and the appropriate

Analyses requested:

Deviation from Request:

Each set of data includes
detection limits.

ICP Metals - 6010 Super Trace - Lead
Mercury - 7471 - CV
PCBs - 8082

None

90o025

Quan terra Incorporated
13715 Rider Trail North
Eath City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

,2e ul



E3uan terra

Bechtel Hanford Incorporated
January 17, 2000
Quote Number: 33811
SDG: W02980
Page 2

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

General: The term "Detection Limit" used in the analytical data reports refers to
either the lab's standard reporting limits or contractually required
reporting limits, whichever is applicable.

Please refer to the attached cross-reference table for the standard
preparation methods used at Quanterra, St. Louis.

Metals: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There Were no non-conformances or comments associated with the
metals data for this SDG.

PCB: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

Method 3545 (ASE) was used as the extraction method. The RPD for
Aroclor 1016 in the MS/MSD is outside of control limits. Aroclor 1260
in the MS/MSD is slightly over the calibration range due to a hit in the
sample for this Aroclor.

000 026
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Bechtel Hanford Incorporated
January 17, 2000
Quote Number: 33811
SDG: W02980
Page 3

I certify that this Summary is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Marti Ward
St. Louis Project Manager

wo0027



CHAIN OF CUSTODY/SAMPLEW YS 1ST.a asaI naniori Inc. Dw-r3-2 - 1 1 of

Collector Company Contact Telephone No. Project Coordlalor
R, Fahlberg Jason Adler 373-4316 TRENT, C Price Code 9L DataTurnaround

Project Designation Sampling Location SAF No. Air Quality C3 21 Days
I 05-F/DR Phase III Below-grade Ana Samnpling mad Ansly 105-OR 800-013

let Chest No. Field Logbook No. COA Method of Shipment
200 S EL-1424 RS105D220C Federal Express

Skipped ToLrt'a '1i iepe3 N BO of LadIagAIr Bl No.

I 
POSSIBLE SAMPLE HAZARDSIREMARKS peevto oe Nf

Typeo(Contsiner

No. of Contaiver(s)

Special IIndlig and/or Storage Volume SOsL

S DSAMPLE ANALYSIS

vJDA so JqL2w124 __

Sample No. Matrix * Sample Date Sam e Tics W7

B0X5Y7 D , L Olber Solid A L 1 . a !2!-

at.a 4J JLLLIL - -,4. x.-IZ Ani
_________L________. ____ -.--- I -3 ./ 1a..-Z- *

I*

CIAIN OF POSSESSION Sign/Priat Names
aq.ished By WDe/ved By Imc/ima 1r-15

chDatemie RDt/m
f - no pI7.

' susy Dhteffin c O ey une
-~le .1 tit',0I.

sitnb BY W rieIasld

11,

-it..1i"f--y- Rawdl y

SPECIAL INSTRUCTIONS
C

(1) 0m,, SpeicMp (Crkak4Ol. (know Spae - Adioa I~~si-33J: Isotopic Herniue:
Sn.m-IL9.9 - Totw Sr Tacdpetjim-9; Aacicie241; Hick";3 Cartoo-14

/ 1 r ,

fV 10 / (MJlbV.
70 To CA

1-C-, I./

5--
MAt x

5-UW4

v.v,

lx..-W

ABORATORY Romileday TA

S E C T IO N -- iw ulyg y I SI

AL SAMPLE Dipd 'Mdod Disposed my orme
DISPOSWION

BHi-EE-01 (10/99)

i

- D.serrime



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST DOO-013-07 Page of 1
'ollector Company Cohiact Telephone No. Project Coordiuator

R.jahlbems/R.Nielson )ason Adler 373-4316 TRENT , Price Code 9L Data Tarnsrow

rject Designation Sampling eor Quality 21 Day
105-F/DR Phase III Below-gradt Anna Sunpling and Andly 105-DR BOW- 3'

let Chest No. . Field Logbook No, COA Aelheod ofShipmemt
lk - 6'9 ) EL-1424 MOM=C Federal Express

Shipped To COff Iroperly me. Bin of iD Ladkg/Air Dill No.

POSSIBLE SAMPLE IIAZARDSIREMARKS Pc 11. it..
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Type of Container a 0 so

No. o(Contalmer() 0
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4C Ii.t MO
SAMPLE ANALySIS f4

Semple No Matix S ole Smple rum m-

BOXSM4 ManerSoli rtq&-r X____ .J. -SxYiWL.
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 110-013-2 Ifts, 1 of 1
Collector Company Contact Telephone No. Project Coordinator

R. Pahlberg/Rt Nielson Jason Adler 373-4316 TRENT, SJ Price Code 9L Data Tursaround

Project Designation Sampling Locatis SAF No. Ai alt 21 Days
lOS-F/DR Phase III Below-grade Areas Sampling and Armly 105-DR 800-013

Ice Chest No. Field Logbook No. COA Melhod o(Skipment
(4 4b EL-1424 R105D22$0C - Federal Express

sDlipped To -5. Oisie Property No. .l or LadIg/ir MiI No.
QhaSStec- -4 sta -k b__-1_41_11

POSSIBLE SAMPLE IIAZARDSIREMARKS c 4c a I Wrnraaom

Type of Container

No. of Contsiner(s) a 0 1 1

Special Handling and/or Storage Volume sooL Not, waL- W

l-Un snpe aetm(I)h KP Itib-
IA SPiS (GISA

SAMPLE ANALYSIS

Sample No. Matrix * Sample Date Sample TimI

BOX5M9 Other Solid N Er-. lygt
5'X Nt% ea4- s.i- mjgl,-i i i -It- A5 [ )'q-

~~aiALL ott..ri- S.I, i. /Gre _ - 14 -I-- -

CIAIN OF POSSESSION SiguIlrmft Names SPECIAL INSTR ONS Mahlx
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RJlcap'oey r-u --. eR 3iAA

Relipnishld By Datime it as. "
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FINAL SAMPLE DbdM "'" Dispeoed By DudTime"
DeSPOSrrLoN
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-17 jP.ge i Of i
Collector Company Contact Telephone No. Project Coordinator

R. Fahlberg/R. Nielson Jason Adler 373-4316 TRENT, Si trite Code 9L Data Turnaround

reject Designation Simpling Location SAF No. Air Quality 21 Days
105-F/DR Phase III Below-grade Ares Saoplingand Awly 105-DR 800-013

lee Chest N.. Field Logbook No. COA Method of Shipustl
EL-1424 RIOSD2290C Federal Express

Shipped To '4 p'. 6 OffAIe Property No. Big of Lading/Air Bil No.

POSSIBLE SAMPLE IEAZARDS&REMAIRKS ca AC taw N 14.

Type ofConlainer

No. of Container(s) a 0 1 1

Special isadtlng and/er Storage Volum =L SaL E0ml 40=.

0,10 SPwi 6010A

SAMPLE ANALYSIS IL..dj.

Sample No. Matrix * Sample Date -Sample Time - p
BX5N4 OtherSolid IZ.C-11 2 .32. X - % %

j g I 1 rik *L
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: /e 5 TN2- DATA PACKAGE: L 3  '.

VALIDATOR:-f /t I A: DATE: ~2.. 0/o

CASE: SDG: (JJ 0 i C:)

ANALYSES PERFORMED

0 CLPaMO M SW-4 8080 0 SW-24 3031 go al . a 

SAMPLES/MATRIX

0 ~' ' A Q &K5.1S 1tS45 M YQL2L

Q K 153 19 ! K k )d5V; (j)S' ROXGS31

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Y. No 3J

Is a case narrative present? . . . . . . . . . . . . . . . ..No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . Yes.. No N/A

Comments:

'7 AISA41i 17, It\ O7 S-o(c o4(a4 ,S/

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

3.1 INSTRUMENT PERFORMANCE (METHOD 8080 AND 8081)

Are DDT retention times acceptable . . . . . . . . . . . . . . Yes No N/A
Are calibration standard retention times acceptable? . . . . . Yes No N/A

Are DDT and endrin breakdowns acceptable? . . . . . . . . . . . Yes No N/A

10033



WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are DBC retention times acceptable? . . . . . . . . . . . . . . Yes

Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes

Comments:

3.2 CALIBRATIONS (METHOD 8080 AND 8081)
Are EVAL standard calibration factors and

%RSD values acceptable? . . . . . . . . . . . . . . . . . Yes

Are quantitation column calibration factor
%RSD values acceptable? . . . . . . . . . . . . . . . . . Yes

Were the analytical sequence requirements met? . . . . . . . . Yes
Are continuing calibration !zD values acceptable? ..... ... .Yes
Comments:

3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)

Was the initial calibration sequence performed? . . . . . . .
Was the resolution acceptable in the resolution check mix? .

Is resolution acceptable in the PEM, INDA and INDB? . . . . .
Are DDT and Endrin breakdowns acceptable? . . . . . . . . . .
Are retention times in PEMs and calibration mixes acceptable?

Are RPD values in the PEMs acceptable? . . . . . . . . . . .

Are %RSD values acceptable? . . . . . . . . . . . . . . . . .
Comments:

. Yes

. Yes

. Yes

. Yes
. Yes
. Yes
. Yes

No (2/
No

N N/A

No N/A
No N/A
No N/A

No N/A
No N/A
No N/A
No N/A
No N/A
No N/A
No N/A

3.4 CALIBRATION VERIFICATION (3/90 SOW)
Were the analytical sequence requirements met? . . . . . . . . Yes

is resolution acceptable in the PEMs? . . . . . . . . . . . . . Yes
Are initial calibrations acceptable? . . . . . . . . . . . . . Yes

000034
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WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are retention times acceptable in the
PEMs, INDA and INDB mixes? . . . . . .

Are RPD values in the PENs acceptable? . . .
Are the DDT and endrin breakdowns acceptable?

Was GPC cleanup performed? . . . . . . . . .
Is the GPC calibration check acceptable? . .
Was Florisil cleanup performed? . . . . . . .
Is the Florisil performance check acceptable?
Comments:

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . ... . . . . Yes

. . . . . . . . . Yes

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . . Ye No N/A

Are laboratory blank results acceptable? . . . . . . . . . . No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . I No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes N/A

Comments: 'Aro Aor ILu<.0: - 4-c i

5. ACCURACY

Were surrogates analyzed? . . . . . . . . .
Are surrogate recoveries acceptable? . . .
Were MS/MSD samples analyzea? . . . . . . .
Are MS/MSD results acceptable? . . . . . .
Were LCS samples analyzed? . . . . . . . .
Are LCS results acceptable? . . . . . . . .
Comments: 10$ Alt. 12C J((& 69o

_______ ___ of

. . . . . . . . . . ; No N/A

. . . . . . . . . . 1 No N/A
S. . . . . . . . .e No N/A
. . . . . . . . . . Ye /A
. . . . . . . . . . Yes No N/A

.Yes No
- 1~2 luI -

(0o035

No

No

No

No

No

No

No

N/A

N/A

N/A
N/A
N/A
N/A
N/



WHC-SD-EN-SPP-002, Rev. 2

PESTICIDE/PCB DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPD values acceptable? . . . . . . . . .
Are laboratory duplicate results acceptable? . . .
Are field duplicate RPD values acceptable? . . . .
Are field split RPD values acceptable? ......
Comments: 1O -2s y )0  . f o

31/44 (IQ 5

. . . . . . Yes

. . . . . . Yes
. . . . . . Yes
. . . . . . Yes

5Th' XNr

No

No Nla

P N/A
NoC1

\a_O

7. SYSTEM PERFORMANCE

Is chromatographic performance acceptable? . . . . . . . . . . Yes

Are positive results resolved acceptably? . . . . . . . . . . . Yes

Comments:

No
No

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? . . . . . . . . . . . . Yes No /A

Is compound quantitation acceptable? . . . . . . . . . . . . . Yes No N/A

Comments:

9. REPORTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses? . . . . . . No N/A
Are all results supported in the raw data? . . . . . . . . . . Yes No

Do results meet the CRQLs? . . . . . . . . . . . . . . . . . . Yes N/A

Comments: 245i 4k-- A4t Us W ' -_

000036



MATRIX SPIKE SAMPLE EVALUATION REPORT

Ct csav~da~..?Cbe6 tZiat" Llalc

Client Lot #...:
MS Lot-Sample #:
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

W02980
F9L200157-001.
12/16/99
12/29/99
9364258
1

Work Order #...:

Date Received..:
Analysis Date..:

D6LQ310C-MS
D6LQ310D-MSD
12/17/99
01/03/00'

Matrix.........: SOLID

PARAMETER
Aroclor 1016

Aroclor 1260

PERCENT
RECOVERY
126

95 p
140
98

SURROGATE
Tetrachloro-m-xylene

Decachlorobiphenyl

RECOVERY
LIMITS
(10 - 174)
(10 - 174)
(10 - 222)
(10 - 222)

PERCENT
RECOVERY
105
72
205
142

RPD
RPD LIMITS METHOD

SW846 8082
28 (0-20) SW846 8082

SW846 8082
(0-20) SN846 8082

RECOVERY
LIMITS
(15 - 168)
(15 - 168)
(10 - 207)
(10 - 207)

NiOTE (S) :
Cakulations ame performed before rownding (0 avoid round-off errots in talculated remts.
Bold prim denotes conrol parameters

p Relative percent difference (RPD) Is outside staled control limit.

100037
VJ



)uncan, Jeanette M

From: Weiss, Richard L
Sent: Thursday, March 02, 2000 4:39 PM
To: Duncan, Jeanette M
Subject: Validatio Review of W02980

Jeanette,

My review of the validation packages for W02980 found only the following:

The validator incorrectly used radionuclide result values not provided MDAs for comparison
against the project MDA requirements.

The provided replacement package has been corrected.

Rich Weiss

1



.......................................................... TRANSMISSION RESULT REPORT -...........e.... (MAR 02 '00

BHI S&D MANAGEMENT 509 372 9487

-. (..T0)............................................................ -. - .. ''..... --... -......... '...... ..... ........................ ---... . (AUTO) ..

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

070 MEMORY TX

OPTION TEL NO.

3755151

PAGE RESULT

01/01 OK

LP OR LINE FAIL

'C

2) BUSY

I
*8

I
Ii

I

I

3) NO ANSWER

lI

hi

'4

4) NO FACSIMILE CONNECTION

ERRORS

1) HANG

'0
C
C
'C

-

C

C4

oil
Q
C

I'
-Sn

09: SSWM) ..........-.

F



Review Comment Record (RCR) 1. Date 2. Review No.

3/01/00 BHI/QA0016

3. Project 4. Page

105-F/DR Page 1 of 1

5. Document Number(s)iritle(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

SDG No. W02980 105-F/DR Phase II Claude Stacey BHI/QA HO-16/372-9208
Below-grade Areas
Sampling and Analysis -
Concrete -

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manger (Optional) Revkwer/Point of Contact Reviewer/Point of Contact
Date Date

Auh_/Orgh___ Author/Originator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correc Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

PCB: Page 09 under compound the aroclor-1216 is indicated. This should
be arolcor-1016.

2 PCB: Page 11, sample BOX5N2 the result for the Aroclor-1260 shows 260;
whereas, the laboratory result sheet page 20, shows 280.

3 Inorganics: There is no page 12 in the package.

4 Radiochemistry: Page 04, Detection Limits, indicates that the sample
B0X5M8 exceeded the detection limit for Eu-152. This should be sample
BX5M9.

5 Radiochemistry: Page 11, sample BOX5M9 has the value for Eu-154 as
0.405; whereas, the laboratory result sheet shows the value as 0.0405.



.............. - TRANSMISSION RESULT REPORT ......... (FEB 28 '00 01:12PM)

BHI S&D MANAGEMENT 509 372 9487
. ................ '---....*.---...--...-...----...-.-.----------......-.....-.....-.....--.......--.......C AUTO ).(AUT .).....-...-

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

023 MEMORY TX

OPTION TEL NO.

3755151

PAGE RESULT

03/03 OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

BHI Supple Management
Phone: (59) 372-9346
FAX: ($9) 372-9487

* I

a ,kA t.. ... -c,

From omat 2-z od

O Quick Turn /Priority Deba Cl FlnalD 1 Pacae

-' kA



BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

Fax: 37

From: i Date:

Re: 4/fFd Z9 Pages:

CC:

0 Quick Turn / Priority Data 0 Final Data Package

(141 <

To: . (hr'b ir



-eb-24-00 O2:04P
FEB 24 '00 01:14PP?1

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 24 February 2000

Information Request

W02980 - Inorganics

Three of the lead samples (BOX5Y7, BOX5Y8, lIOX5Y9) were prepared and analyzed seperatcly
from the other 12 samples. A blank and LCS are rcporteg or this separate group but no matrix
spike. Is there an associated matrix spike??

~e cf r~2-

2i2f-:T



FW: SDG W02980

Kessner, Joan H
From: WaddelJ@quanterra.com
Sent: Monday, February 28, 2000 11:55 AM
To: JHKessne@mail.bhi-erc.com
Subject: FW: SDG W02980

Answers from St. Louis for Rich's questions.

From: Ward, Marti
Sent: Monday, February 28, 2000 9:16 AM
To: Waddell, Jackie
Subject: RE: SDG W02980

From: Waddell, Jackie
Sent: Monday, February 28, 2000 10:57 AM
To: Ward, Marti
Subject: SDG W02980
Importance: High

Marti,
questions on the package....

1. Where do you find the PCB extraction date?

Top of the form has a line item labeled "Prep Date". That is the extraction date.

2. Three metal samples (B0X5X7, BOX5X8 and BOX5X9) were prepped and analyzed separate from the
other samples. Did we run an MS for that batch?

A MS/MSD was analyzed in the second batch, but it was not on a sample in this SDG. We only report
one set of QC per twenty samples (or per SDG if it contains less than 20 samples).

3. For the main metals package, two matrix spikes are listed. Please verify that the second is actually
the MSD.

Yes, the top number is the MS and the second value is the MSD. This is the way Quantims
reports these.

2/28/00

Page I of I



................. 6 ..---............... ....... .. TRANSMISSION RESULT REPORT .....-..-. *......(FEB 28 '00 11:15M) ..................

BHI S&D MANAGEMENT 509 372 9487
............................................... .... ....... ................................................................. (AUTO) .............

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

019 MEMORY TX

OPTION TEL NO.
3755151

PAGE RESULT

10/10 OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

B*EHM S Ple Management
Phone: 509) 372-9346
FAX: 1;9)37249487

To; rP }f Fax:

From: Dab
P-0 Dub: qw

CC:

1 Quick Turn / Priority Dat M Final Da Package

rho / C-h Ar- 19 dx
Ca."WA 

1

Illy



BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

Fax: YTo: /t

From: IDate: 2 -

Re: r Pages:

CC:

0 Quick Turn / Priority Data 0 Final Data Package

<,ACv'ct~ , Ac r /s9 z17/

V/!



jb- 24-00 03:24P
FEB 24 '00

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: .Jcanctte Duncan

From: Bruce Christian

Pages: 1

Datc: 24 February 2000

Inlormation Request

W02980 - PCBs

The RPD for aroclor- 1260 on

i./rctr

page 50 is given by the lab at 9

<./4hf rc't

,9%. I calculate 35%.

cr 4-C Cc~cj

-A

02:39Pj

4

.2-



ob-24-00 02:24P FEB 24 '00 01:3"7PP?

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 24 February 2000

Information Request

W02980 - Metals

No lab duplicatcs are identiflcd but the lab ran two matrix spikes. Is one spike meant to be the
matrix spike duplicate?

2/K



ob-24-00 04:56P

FAX

TECHLAW, INC.
451 Hillm, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fsx)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 24 February 2000

Information Rcquest

W02980 - Rad

I need the distillation and analysis dates

4
for carbon- 14, 3and TC-99

44
C yre

r U ee/r
rZc4J pOr,11 AecOM

>7Is

2- .r--

e j

FEB 24 '00 04:10Pr



Uquid Scintillatcn Counting Sheet

OC EATCH - umb5r b o )o
Vdwme toraw sampI

AnyZEd Vome (g mL
Pislton Wa*crder NO. I L L ) OR Mltiar Val Label or Scike Value Preparadcn Information

IfbtULC-tibA$ I n~-p -: Mazjsis:T 99

2 MaIt-Ci:IOS x5ML1
3 I I TCSG094 Cientjt(.,L..C;)/ oq...5> I __/____________

(cp 1 I7 ob
s L c_ Tcta -,aunt Time mn

6 Vciume :curtec: TLS

7 )C I :TCSG096
b~p C mi9 U.3 rais: -$

S CCUNLr.g n vraccr

101 _ _

10Tcwer Mc:

)13 Czmmer s

14

15

16 9/co

2C

2'

122

23

24

RC- 14, Rev. 1, J9



Liquid Scintillaticn Counting Sheet

CC 8ATCH Numtsr

Wsr*Crear No.

Vcium

(a mL L Nrd

rots Samo$
Vdums (9 iL
Ll OR uiffdier

IDA8

Vial La± ar Sa ke Vamus

[V~GCJJ IC 1" ) C) ;L

2 OLLCM& 1

4 It(4 LCgO-0D____
5f o(L,(i.oqS

'3
Preparadcn nfOrmadon

Analysis: k.Tl(3,1

,Matrix: fLc

client 6U
, ,ej.Otmw

VcIume cunec S rriLs
ray Jc(sL

neas.s

l7cwccC Nci
1 Ccuntrg r.;zraccr

12 i ICrn is: i(t'Y 2 4/1. CA

12

14 1 ft C -

15 <__ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ ~ I A L c -

16

17-

18

19

21

22

23

24

6

7

8 GM C C-

I I I k I k) )OC aATCH Nufter

I Tctaj --ount rtrre

I

I



Liquid ScinUllation Counting Sheet

QC BATCH Iumbor: __

Posilion WoIdJ.oe Ho.

2

-&,S/,7Z(&&: (9
3

__CA ,X- -oe-C74

c-

6

'

18

20

13

14

18

22

23

- 2- - - - - - -

Vulunxi
Annlyvml

tsiL L I I

------- --

Tuai rampn
Vutrtnrn(g ml '
4] On Mullipflor VIlLab or iSpi Valun

CS2042
.

--- ------

4SoA
Pr Ojpfl allon Iiiluiialioii

Analysis:

Matrix: 5e ,/

5 Cocktail Added:

toliI cut mlt J . mini

Volume Couiled mrLs

[lay Ho(:;). 7 ..-

Courtiri ttor aton

roveM NO

TOR I l
:n tni mmis _______ -

Counted
11416o

11,20

- - I nv. I, 4I/9j



Uquid Scintllaidcn Countng Sheet

CC BATCH Number

Posifon I Wckrder Na. rMLL H L CR Mulbisr Mal Labd r Scikae Vakm I

2 
1 CY &L PY-

3 1- -

ILXG4-kt 1o(o
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ob-24-00 05:O1P FEB 24 '00 04: 14PF

FAX

TECHLAW, INC.
451 11ills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jcanctfe Duncan

From: Bruce Christian

Pages: I

Date: 24 February 2000

information Request

WO298013 - Rad

No l.CS is prcscnt for carbon-14



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages:. I

Pate: 24 February 2000

lnrurmation Rcqucst

eb-24-00

W02980 - Rad

I nced the distillation and analysis dates

U~

4
for carbon-14, /ad TC-9)

4 / &V

v K

FEB 24 '00 04:1Opp

i

i I

04:56P

'Sc 61



ob-24-00 03:24P

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jcanctte Duncan

From: Bruce Christian

Pages: 1

Datc: 24 Februaty 2000

FEB 24 '00 02:37PP

Information Request

W02080 - PCBs

The RPD for aroclor- 1260 on page 50 is given by the lab at 9.9%. 1 calculate 35%.



Feb-24-00 04:57P FEB 24 '00 04:10P 2

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (Fax)

To: Jeanette Duncan

From: lince Christian

Pages: 1

IDate: 24 Februazy 2000

Inflormation Request

W02980B - Rad

No matrix spike is present fr c-h

Li
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c'OV(c4j---
15C.4J
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eo-24-00 02:24P

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

FEB 24 '00 01*?

To: Jeanette Duncan

Froin: Bruce Christian

Pages: I

Date: 24 February 2000

Information Rcquost

W02980 - Metals

No lab duplicatcs are identificd
matrix spike duplicate?

but the lab ran two matrix spikes. Is one spike meant to be the

out -w (C.,12



ob-24-00 02:04P
FEB 24 '00 01:1DPR

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette lDuncan

lFrom; Bruce Christian

Pages: I

Date: 24 Iebruary 2000

Inf'ormation Request

W02980 - Inorganics

Three of the lead samples (BOX5Y7, BOX5Y8, 1OX5Y9) were prepared and analyzed seperatoly
from the other 12 samples. A blank and LCS are reported for this separate group but no matrix
spike. Is there an associated matrix spike??

4, ( e-b



Feb-24-00 04:57P

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 24 February 2000

Information Rcquest

W029808 - Rad

No matrix spike is present lr k

k~
eCI4"

I -r £5 cCqlt ctK)

,f:r -$4)?J cTA4I 1- A1f

dl t- 2-.21
r

FEB 24 '00 04:10P 2
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 24 February 2000

information Request

Wo29soA - Rad

No MS is present for carbon- 14

U9&0 p
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 24 February 2000

Tnformation Request

Wo2980 B - Rad

Noduplicate i% present for car

611 t/i, v
crnw4.rk

bon-14

easr Pe p c7) re7f
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Feb-24-00 02:04P

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 24 February 2000

Information Request

W02980 - PCBs

1 need the extraction dates for the PCB analysis.

9f;4+fh Jr#,. ,6

FEB 24 '00 01:1ePG2



........ ...... ... ....................... ......... .---- TRANSMISSION RESULT REPORT ....... ...... (FEB 25 '00

BHI S&D MANAGEMENT 509
.......................................... ........ . .. .................................................

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION TEL NO. PAGE

005 MEMORY TX 3755151 04/04

12:45PM -.-

372 9487

(AUTO) ...........

RESULT

OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

BI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

To, B

From: ,g Js'rf

~Re' V

Far w %4f
Date: #rc

CC:

0 Quick Turn / Priority Data C Fintl Dat Package

CSOM 1 qi~ci

P--



BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

Fax: c -) r)
From: 47 1.7f Date: -<0

Re: Pages:

CC:

0 Quick Turn / Priority Data 0 Final Data Package

Qrlcc Cd 4rr

To: A

o -- 3-, -- . , -, ,miNO, "Ib IIIM IAM

n"

i)4::110C


